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Forthcoming Texts 


ELECTRICAL ELEMENTS of POWER 
TRANSMISSION LINES 


‘by Herbert B. Dwight 


Massachusetts Institute of Technology 


Here is an up-to-date presentation of the main elementary 
propositions and calculations used by power engineers for 
heavy electrical lines transmitting electric power at high volt- 
age. This treatment of the subject includes load studies, sym- 
metrical components for short circuits, cost of resistance loss, 
temperature rise of conductors, and numerous problems which 
provide practice in working practical engineering computa- 
tions. The general aspects of power transmission lines and 
their computation of reactance and capacitance are presented 
in the later chapters. 


Ready in October 


CIRCUITS and NETWORKS 


by Glenn Koehler 


University of Wisconsin 


This new text presents the basic principles of some of the 
circuits and networks students will encounter in more ad- 
vanced courses in electrical engineering. The book takes up 
some applications of circuits and networks in the general field 
of electrical engineering and treats coupled circuits, attenua- 
tors and equalizers, transformers and reactors, and filter cir- 
cuits. The material is organized so that each chapter depends 
on the preceding one for complete understanding, with the 
exception of the chapter on transformers. 


Ready in November 


The Macmillan 


60 FIFTH AVENUE, NEW YORK 11, N.Y. 
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International 


Introduction to Electric Power Systems 


JoserH G. Tarsoux, Professor of Electrical Engineering, University of 
Michigan 
Covers the theory and operation of power-transmission systems under bal- 
anced steady-state conditions, and system characteristics under unbalanced 
or faulty operation. Treatment is confined mainly to a thorough analysis 
of the theoretical phases of the subject matter. For senior-level courses. 
Revised edition (1949), 395 pages. $5.00. 


Theory and Application of Electrical Engineering 


E. W. ScHILLING, Dean of the School of Engineering, Montana State 
College 


Properly emphasizes circuit theory and machinery, although other subjects, 
especially electronics, illumination, and storage batteries, are covered more 
thoroughly than in most texts designed for nonelectricals. The use of 
complex notation is not restricted to single-phase a-c circuit problems but 
is used throughout. First edition (1951), 400 pages. $5.50. 


Lines, Networks, and Filters 


WILLIAM M. BrEAZEALE, Oak Ridge National Laboratory, and Law- 
RENCE R. QuarLEs, Professor of Electrical Engineering, University of 
Virginia 
Intended to strike a balance between theory and practice. Suitable for 
third- and fourth-year engineering or physics students after a semester or 
quarter course in alternating-current circuits. Utilizes rationalized MKS 
units throughout. First edition (1951), 395 pages. $5.00. 


EMERSON E. KIMBERLY, Professor of Electrical Engineering, Ohio State 
University 
Written especially for those not majoring in electrical engineering, this 
book will also give those electrical engineering students who are majoring 
in communications a working knowledge of power machinery they are 
likely to need. Third edition (1951), 394 pages. $5.50. 


INTERNATIONAL TEXTBOOK COMPANY 


Scranton 9, Pennsylvania 
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Ready in the fall 


STRENGTH of MATERIALS 


SECOND EDITION 
by J. Marin & J. A. Sauer 


Both at Pennsylvania State University 


A revision of Marin’s Strength of Materials, this text pro- 
vides students of engineering with an introduction to me- 
chanics of materials. With essentially the same organization, 
the text is completely revised to bring it up to date, including 
new chapters on experimental stress analysis and temperature 
and creep properties of materials. There is also new material 
on basic aspects of design, stress distribution and stress con- 
centrations, stress on an oblique plane, vibration of beams, 
impact properties of materials, and fatigue. 


Ready in September 


Just Published 
GRAPHIC REPRESENTATION 


by E. G. Paré, F. Hrachovsky, both at Illinois Institute of 
Technology, & E. Tozer, Northeastern University 


Designed for a first course in graphics, this laboratory 
manual contains a comprehensive coverage of the graphic pres- 
entation and interpretation of data as visual aids in scientific 
and business analysis reports. The book is in line with a 
growing trend toward less emphasis on drafting skills and 
more emphasis on (1) charts and graphs; (2) graphical mathe- 
matics; (3) freehand technique; and (4) blueprint analysis. 
The problem material includes the essentials of multiview 
drawing, pictorials, and drawing techniques. 


1954 40pp. $3.60 


60 FIFTH AVENUE, NEW YORK 11 
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NEW & FORTHCOMING BOOKS 


SERVOMECHANISM PRACTICE EL 


By R. Ahrendt Instrument Company. In press 
Explains in detail the practical aspects of servomechanisms, describes the many 


ways in which the essential functions of servomechanisms components can be Cor 
accomplished, discusses the problems associated with the operation of servos and par. 
their components, and outlines practical design and manufacturing techniques faul 
to obtain optimum performance. tion 
top! 
TRANSISTORS: THEORY AND APPLICATIONS EL 
By AsrAHAM CosLENz and Harry L. Owens, Signal Corps Engineering 
Laboratories. In press 
Treats the theory, practical applications, and manufacture of transistors in a 
way that will be useful to technicians, engineers, and advanced workers. The . 
book discusses both silicon and germanium transistors—how they work... ™ 
how they are made .. . and how they are used. Step by step, from basic con- ply 
cepts to advanced topics, it offers help in manufacturing techniques and prac- ood 
tices, testing, evaluating, and using transistors in circuits. aon 
mic 
CONTROL SYSTEM DYNAMICS | 
AL 


By Water R. Evans, Group Leader, Systems Group, Autocontrol Sec- 
tion, Electromechanical Engineering Department, North American Avia- AN 
tion, Inc., Downer, California. In press 


An exposition of the “Root Locus Method” invented and developed by the au- 
thor, this new volume demonstrates the techniques for determining the response 


of linear control systems. The root locus, a tool to factor an algebraic poly- iy 
nomial, is useful in analyzing the pertinent differential equations in feedback pres 
control systems. Developing from the simple to the complex, each solution niqu 
establishes a concept which permits a simpler technique to be applied to the next, app! 
more complicated, problem. ters 
ANALOG METHODS IN COMPUTATION FEE 
AND SIMULATION SY! 
By Wa tter W. Soroka, University of California at Berkeley. 406 pages. 
$7.50 
Thi: 
An up-to-date, well-organized treatment of the more important and useful and 
methods of analog computation and simulation, with particular reference to tion 
engineering and scientific applications. The author carefully develops the the- theo 
oretical basis for each approach, providing the reader with the tools necessary Her 
for applying these methods to actual problems. of fe 
Send for cone approv 
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ELEMENTS OF POWER SYSTEM ANALYSIS 


By Wit1am D. SteveNSON, Jr., North Carolina State College. McGraw- 
Hill Electrical and Electronic Engineering Series. In press 


Covers, in an authoritative manner, selected topics in power system analysis— 
parameters of power lines, transmission line calculations in the steady state, 
fault calculations, and power system stability particularly under transient condi- 
tions. The text takes advantage of the latest literature for treatment of the 
topics considered, and describes the practical methods now in current use. 


ELEMENTS OF SERVOMECHANISM THEORY 


By Georce J. THALER, U. S. Naval Postgraduate School, Monterey, Cali- 
fornia. McGraw-Hill Electrical and Electronic Engineering Series. In 
press 


This new book covers the elements of feedback theory and the normal methods 
of applying them. Single loop systems are treated fully; and sufficient material 
on multiloop systems is included to introduce the problems involved and the 
basic approach to solutions. Higher mathematics has not been used, and in 
order to provide adequate practice in modern techniques, the polar and logarith- 
mic approaches are handled simultaneously. 


ALTERNATING CURRENTS AND TRANSIENT CIRCUIT 
ANALYSIS 


By Harris A. THompson, University of Colorado. McGraw-Hill Elec- 
trical and Electronic Engineering Series. In press 


In this modern introduction to the fundamental concepts of practical steady-state 
a-c circuit analysis and transient analysis, the essentials of circuit analysis are 
presented to prepare the reader for the practical application of analysis tech- 
niques. Transient analysis is developed from traditional methods in which the 
applications and understanding of the basic behavior of electrical circuit parame- 
ters are emphasized. An abundance of problems facilitates understanding. 


FEEDBACK THEORY AND CONTROL SYSTEM 
SYNTHESIS 


By Joun G. Truxat, Purdue University. In press 


This graduate-level development demonstrates the manner in which the feedback 
and network theory of the electrical engineer combines with the complex func- 
tion theory and Laplace transform theory of the mathematician to form the 
theoretical basis for the relatively new field of systems of control engineering. 
Here is a complete, up-to-date presentation of the methods useful in the design 
of feedback systems. 
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New Books rom RONALD 
ELECTRIC POWER TRANSMISSION | 


The Power System in the Steady State 


John Zaborszky and Joseph W. Rittenhouse—both of the University 
of Missouri, School of Mines and Metallurgy 


Offers broad coverage of the steady operation of transmission lines and 
power systems, as well as the methods for studying such operations. En- 
riched throughout with discussions of recent technological advances. Nu- 
merical examples are used extensively to provide better insight into the 
workings of a power system. Incorporates original research. 

344 ills., tables, 676 pp. 


HYDRO POWER ENGINEERING 


James J. Doland, University of Illinois 


A textbook for civil engineers on the design and preparation of plans for 
hydroelectric power installations. Discusses basic theory, selection of cor- 
rect type and diameter of runner, design of water passages, proper number 
of units, the structure and appurtenances, etc. Several original studies are 
included. 112 ills., 209 pp. 


ELEMENTS of STRUCTURAL ENGINEERING 


Ernest C. Harris, Fenn College 


Applies principles of structural engineering to examples and problems faced 
by non-civil engineers. Engineering principles inherent in original design 
of buildings are highlighted by analyzing effect of new electrical and me- 
chanical equipment on safety. Appendices include tables of section proper- 
ties, load data, and symbols. 423 ills., tables, 505 pp. 


STRUCTURAL DESIGN in REINFORCED CONCRETE 


Clifford D. Williams, Patchen and Zi man, Engineers; 

and Charles E. Cutts, University of Florida | 

Emphasizes general principles of design without detailed analyses of their 
application to complex structures. Formulas are derived and used con- 
tinuously; all problems are developed from strength of materials concepts. 
Sections on construction methods, pré-stressed concrete, design of circular 
tanks, compression and bending in two directions. 2// ills., tables, 308 pp. 


DYNAMICS in MACHINES 


F. R. Erskine Crossley, Yale University 


Designed for intermediate courses in dynamics, and the introductory vibra- 
tion course. Applies principles of mechanics to dynamic problems in ma- 
chine design, analyzes effects of flexibility and mass on machine parts in 
motion, studies vibration by Rayleigh method. Covers effect of inertia 


forces on mechanisms in motion, rotating and reciprocating balance prob- 
lems, dynamic stress, and governors. 420 ills., 520 pp. 
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ANNOUNCING ... 


THERMODYNAMICS 
By FRANKLIN F. DURHAM, University of Colorado 


This elementary text in thermodynamics covers material suitable for 
mechanical engineering students or as a service course for aeronautical, 
civil, or electrical engineering students. 


It is designed to emphasize the theory with a minimum of complicated 
equations. A chapter is provided immediately preceding the section on 
applications that summarizes the important theoretical developments 
and illustrates their use. 


352 pages + 554" 2834" + Publication October 1954 


THE SLIDE RULE 
By J. N. ARNOLD, Purdue University 


Comprehensiveness keynotes this new text; it is not limited to one 
particular scale arrangement as found in the usual manual published by 
slide rule manufacturers. Instead, it gives instructions for identifying 
the appropriate scales on several different popular makes of slide rules, 
and for operating them. All examples and illustrations are described 
in specific terms. 


216 pages + 6” 29" Publication September 1954 


Now has coordinated problem material on the elementary, 
intermediate, and advanced levels 


KINEMATICS OF MACHINES 
By R. T. HINKLE, Michigan State College 


(Available now for use with Hinkle’s text are the recently pub- 
lished PROBLEMS IN KINEMATICS, also by Hinkle. These are 
outstanding for their inclusion of new and more advanced 
materials as well as an unusual amount of theoretical work) 


By reducing material on topics of lesser importance, such as flat 
belts, rope drives, and cycloidal gears, Professor Hinkle has been able 
to include some unusual topics, and cover some topics more fully than 
they are covered in most other texts. Unusual topics include: A de- 
scription of the nature of hypoid gears, a theoretically correct method 
for obtaining rolling curves, and a presentation of gear interchange- 
ability based on symmetry of the basic rack. 


240 pages 6" 29" Published 1953 


PRENTICE-HALL. INC. 73 Fe’ AVENUE NEW YORK 
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STEAM, AIR, and GAS POWER, Fifth Edition 


By William H. Severns, University of Illinois, H. E. Degler, The Marley Co., 
and John C. Miles, University of Illinois. Enlargement, new material, new 
diagrams, and new problems mark the fifth edition of this widely useful 
book. Emphasis has been placed on steady-flow analysis, and new chapters 
include material on gas turbines and mechanical refrigeration. /954. 502 
pages. $6.50. 


MATERIALS of CONSTRUCTION 


By M. O. Withey and G. W. Washa, both of the University of Wisconsin. 
This book provides the latest data concerning the sources, manufacture, and 
fabrication of the principal materials of construction. Covers the more 
important mechanical and physical properties of materials, and the influence 
of various factors on these properties. Surveys the most useful testing 
apparatus. /954. 887 pages. $9.00. 


DIELECTRICS and WAVES 


By Arthur R. von Hippel, The Massachusetts Institute of Technology. 
This book embraces any non-metal—or even boundary-case metal—where 
its interaction with electric, magnetic, or electromagnetic fields is under 
consideration. Shows how dielectric analysis has gone far enough to permit 
the beginnings of dielectric synthesis. Offers the electrical engineer new 
tools with which to work. /954. 284 pages. $16.00. 


DIELECTRIC MATERIALS and APPLICATIONS 


Edited by Arthur R. von Hippel. Twenty-two contributors provide 
fundamental information on four vital aspects of insulation in modern 
electrical engineering. They show: how the phenomena of polarization, 
magnetization and conduction can be described macroscopically; how these 
phenomena can be measured; what the properties of present-day materials 
are; and how dielectrics are used as devices. Co-published with The Tech- 
nology Press, M.I.T. /954. 438 pages. $17.50. 


FARM BUILDINGS, Fourth Edition 


By Deane G. Carter, University of Illinois. Deals with buildings as a 
phase of farm improvement. The discussion of production-management is 
new in this edition, as is much material on building objectives, planning 
resources, and basic ideas of units, patterns, and primary controls. /95¢4. 
291 pages. $5.50. 


For news of other Wiley books, see pages 9 and !0. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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SIMPLIFIED SITE ENGINEERING 
for ARCHITECTS and BUILDERS 


By Harry Parker and John W. MacGuire, oth of the University of Penn- 
sylvania. Contains ail the information needed to produce complete and 
accurate site plans. Shows how to solve landscaping and drainage problems 
that frequently recur in the preparation of site plans. Explains use of the 
simpler surveying instruments, and reviews trigonometry and logarithms. 
1954. 250 pages. $5.00. 


STRENGTH and RESISTANCE of METALS 


By John M. Lessells, Consulting Engineer. The author emphasizes 
behavior of metals under stress. Treats such subjects as static tension or 
compression; creep at elevated temperature; cyclically varying stresses; 
suddenly applied loads, etc. Gives engineering significance to results of 
theoretical mechanics. /954. 450 pages. $10.00. 


HIGHWAY ENGINEERING 


By the late Laurence Hewes, and Clarkson H. Oglesby, Stanford Uni- 
versity. Concentrating on fundamentals, the authors describe the principles 
which underlie highway engineering design. Treatment includes highway 
economy and finance, drainage, rights of way, and traffic engineering. 
1954. 628 pages. $8.00. 


TELEVISION, Second Edition 
The Electronics of Image Transmission in Color and Monochrome 


By V. K. Zworykin and G. A. Morton, both of the RCA Laboratories 
Division, RCA. Presents a detailed account of the entire television system 
with special emphasis on the two fundamental elements—the camera tube 
and the kinescope. Every chapter in this edition has been rewritten and 
brought up to date, and the book contains the first full discussion of color 
television. 1954. 1037 pages. $17.50. 


DATA BOOK for CIVIL ENGINEERS 


Volume Ill: Field Practice, Second Edition 


By Elwyn E. Seelye, Seelye Stevenson Value and Knecht, Consulting Engi- 
neers. Completely revised, this volume furnishes the engineer or inspector 
with sufficient data to enable him to perform his duties even if cut off 
from other references. Pocket-size, it covers almost every branch of civil 
engineering. /954, 394 pages. $7.50. 


Volume |: Design, Second Edition. 1951. 521 pages. $12.00. 


Volume ne and Costs, Second Edition. 1951. 506 pages. 


For news of other Wiley books, see pages 8 and /0. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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PRINCIPLES of ENGINEERING THERMODYNAMICS 
Second Edition 
By Paul J. Kiefer and Gilbert Ford Kinney, doth of the U. S. Naval Post- 
graduate School, and Milton C. Stuart, Lehigh University. Entirely re- 
written, this volume provides new material on the analyses of modern high- 
velocity devices, and also unifies mechanical, chemical, and fluid-mechanics 
applications in a manner that is up to date and directly applicable to current 
engineering practice. 1954. 540 pages. $7.75. 


ENGINEERING ANALYSIS 


An Introduction to Professional Method 
By D. W. Ver Planck and B. R. Teare, Jr., both of the Carnegie Institute 
of Technology. Details the processes by which real problems of engineering 
can be reduced to mathematical terms. Includes a point-by-point analysis 
of the professional engineer’s thought process. 954. 344 pages. $6.00. 


WELDING for ENGINEERS 


By Harry Udin, M.I.T., Edward R. Funk, Goodyear Aircraft Corporation, 
and John Wulff, M.I.T. Serves as a bridge between the sciences and a 
given engineering discipline—welding. Provides a combination of funda- 
mentals which furnish a solid base from which the reader can solve a variety 
of welding problems. /954. 430 pages. $ ?. 


WATER SUPPLY and WASTE-WATER DISPOSAL 


By Gordon M. Fair, Harvard University, and John C. Geyer, The Fohns 
Hopkins University. Sets forth for the first time many of the important 
methods by which the design of water and waste-water works may be reduced 
to an orderly process of calculation. The authors have classified their 
og according to principles of unit operations. /954. 973 pages. 

15.00. 


TRANSIENT ANALYSIS 
of ALTERNATING CURRENT MACHINERY 


By Waldo V. Lyon, Massachusetts Institute of Technology. The product 
of more than twelve years of research, this book offers the first systematic 
application of Fortescue’s method of symmetrical components to the solu- 
tion of transient conditions in A-C machinery. Co-published with The 
Technology Press, M.I.T. /954. 310 pages. $7.00. 


MODEL ANALYSIS of STRUCTURES 
” T. M. Charlton, Merz and McLellan, England. 1954. 142 pages. 


For news of other Wiley books, see pages 8 and 9. 


Send for on-approval copies. 


JOHN WILEY & SONS, Inc., 440-4th Ave., New York 16, N.Y. 
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Biographical Sketch of Nathan W. Dougherty 
President of ASEE 


The new president of ASEE has had a 
long career in engineering education and 
added to it he has had many summer ex- 
eursions into the practice of the engineer- 
ing profession. No early weather vane 
pointed in the direction of engineering, 
though early work with a hoe and hayfork 
got him nearer engineering by eliminating 
another major profession. 

While still in the secondary school he 
was interested in highway and railway 
construction, and he had been especially 
intrigued by the construction of the Gay 
Street bridge over the Tennessee River at 
Knoxville. He remembers to this day the 
large derrick swinging steel into place on 
a cantilever reaching far out over the 
river. In later years he was pleased to 
meet the designer of the bridge and to 
read his book on artistic bridges which 
gave a picture of the Tennessee River 
bridge at Knoxville. 

After graduation from secondary school 
he began his plans for entering the Uni- 
versity. One day he drove to Knoxville 
for an interview and to get needed in- 
formation about entrance requirements. 
It appeared that there was doubt about 
the standing of his school, and one of the 
professors asked if he had studied geom- 
etry. He replied that he had studied 
Wentworth’s plane geometry. Then he 
was asked if he had worked any of the 
originals, and when he answered that he 
had worked all of them, his admission was 
assured. He entered the University of 
Tennessee in 1905 to study civil engineer- 
ing and graduated in 1909. ; 

After a half year spent in high school 
teaching and a half year in railroad con- 
struction he entered Cornell University as 


I 


a student and instructor. For four years 
this combination continued, then after re- 
ceiving two degrees, he cast his lot in the 
teaching field as assistant professor of 
civil engineering at George Washington 
University. To this time it was a toss-up 
between entering engineering practice or 
the field of teaching, but from 1914 the 
die was cast for teaching, and in spite of 
many opportunities to leave the field he 
has held steadfastly to the classroom, the 
laboratory and the chair of the engineer- 
ing college administrator. After two 
years in Washington, he moved back to 
his alma mater where he has served for 
thirty-eight years, first as department 
head in civil engineering, and since 1940 
as dean of the College of Engineering. 

Brief excursions into engineering prac- 
tice comprise such jobs as rodman and 
instrument man on railway construction 
during 1910, summer employment as jun- 
ior engineer with the Southern Railway 
from 1917 to 1920, special assistant with 
the Bureau of Public Roads, now Public 
Roads Administration, for the summers of 
1921 and 1922, special assistant with the 
Tennessee State Highway Department 
during the summers of 1923 to 1933. Dur- 
ing 1934 and 1935 he was State Represen- 
tative of the Coast and Geodetic Survey, 
operating the local controls survey for the 
state. During the period he employed 
nearly four hundred engineers, organized 
them into field parties and supervised their 
work throughout the state. During the 
summer of 1936 he was charged with the 
organization of the Highway Planning 
Survey of the Tennessee State Highway 
Department. 

Though not an active research worker 
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himself, he has been interested in organ- 
ing and furthering research since his 
college days. As was the custom in 1909 
his classmates selected him as commence- 
ment speaker for engineering. His topic 
was the “Need of an Engineering Experi- 
ment Station in Tennessee.” When the 
station was organized in 1921 he wrote 
bulletin number 1, and the next year he 
wrote bulletin number 4. 

These were the years of beginning ac- 
tivity in highway research on a national 
scale. He was one of those who organized 
the Highway Research Board, of the Na- 
tional Research Council. For a number 
of years he was a member of the commit- 
tee on highway traffic, and contributed 
papers at the annual meetings. Before 
the SPEE combined the research, teach- 
ing and administrative divisions into the 
ASEE he, and others, had organized a 
research division of the Southeastern Sec- 
tion of which he was first chairman. He 
has served one term on the executive com- 
mittee of the research division of ASEE. 

In the land-grant college association he 
has also been active. He has served as 
chairman of the research committee for 
engineering; he has been secretary, vice 
chairman and chairman of the engineer- 
ing division and is now completing his 
three-year term on the Executive Commit- 
tee of the Land Grant Colleges and Uni- 
versities Association. 

His society activities have been exten- 
sive. In 1921 he was appointed to the 
first state board for architectural and en- 
gineering registration in his state and he 
has served continuously since that time. 
Since 1927 he has been chairman of the 
Tennessee Board. In 1934 he was Presi- 
dent of the National Council of State 
Boards of Engineering Examiners, and 
during the years he has been active on 
many of the Council’s committees, and 
has twice served as director for the south- 
em zone. 

He is now a life member of ASCE. He 
has served as a member of the education 
committee of that society and a member 
of the Board of direction from 1943 to 


1946, and while on the Board he served 
as chairman of the committee on publica- 
tions. He has contributed several articles 
and discussions to Civil Engineering and 
to the Transactions. 

During the first decade of the life of 
ECPD he served as a member of Council 
for two terms, representing the NCSBEE, 
1938 to 1944. While on the Council he 
served a term as member of the executive 
committee. From 1942 to 1948 he was a 
member of the committee on professional 
recognition and chairman from 1945 to 
1947. From 1951 to 1953 he was a mem- 
ber of the Education Committee, charged 
with inspections in Region V, and since 
1953 he has been chairman of the Com- 
mittee on Student Development. 

His most recent activity in a profes- 
sional society has been with the National 
Society of Professional Engineers. He 
has served as chairman of the committee 
on education, as a member of the board of 
directors, 1950-1952, and as vice president 
1952 to 1954. During the period he has 
contributed articles to American Engineer. 

He has had a long contact with ASEE. 
He first became a member of the society in 
1913, continued active for a number of 
years, then allowed the press of outside 
work to divert him from activity, then he 
became active again in the mid-thirties. 
He was a member of Council 1941-1944 
and vice president 1944-1945. He has 
served on the Committee to Study Engi- 
neering Education After the War, the 
Committee on Improvement of Engineer- 
ing Teaching and the present Committee 
on the Evaluation of Engineering Educa- 
tion. He has contributed many articles to 
the JOURNAL OF ENGINEERING EDUCATION. 
Locally he was acting chairman of the 
Southeastern section in 1941, chairman of 
three Fontana Conferences and published 
the proceedings of these conferences. 

When he was a boy he heard that all 
work and no play makes Jack a dull boy. 
He has had his part in play. During his 
college career at Tennessee he played foot- 
ball, basketball and track and became 
captain of all three teams. On his re- 
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turn to the University of Tennessee his 
athletic career began all over again. He 
became chairman of the Athletic Board in 
1917 and has continued this responsibility 
during all the years. He has been active’ 
in athletic affairs outside the University, 
having been the first secretary-treasurer 
of the Southern Conference, a member of 
its executive committee and its president 
in 1929. He was vice. president of the 
NCAA twice and a member of the execu- 
tive committee during the stormy years of 
the Sanity Code. At the present time he 
is secretary-treasurer of the Southeastern 
Conference. For an interim year he acted 
as commissioner for this conference. 

In spite of his play and attention to 
many outside activities he is a member of 


Phi Kappa Phi, Tau Beta Pi and Sigma 
Xi from his college days and an honorary 
member of Pi Tau Sigma, Chi Epsilon and 
Tota Lambda Sigma. 

He takes great pride in his family. In 
1913 he married Agnes Monteith, a gradu- 
ate, B.A. and M.A. Cornell University, 
Their five children, two boys and three 
girls, are all graduates of the University 
of Tennessee. The two boys Nathan and 
Edward graduated in civil engineering and 
and the three girls, Marie, Mildred and 
Agnes, two of whom graduated in liberal 
arts and one in business administration, 
married engineers. They now have thir- 
teen grandchildren and hope that by the 
end of the present year they will have 
fourteen. 


Sections and Branches 


The Michigan Section held its annual 
meeting at the University of Michigan on 
May 8, 1954. Approximately 200 per- 
sons attended this meeting. 

F. L. Schwartz presided at the General 
Session. W. P. Godfrey, representative 
to the Council from the Michigan Section, 
reported on the activities of the Commit- 
tee on Society Functions and the Ethical 
Standards Committee. A. B. Bronwell 
reported briefly on the activities of the 
national group in relation to the Evalua- 
tion of Engineering Education, the Study 
of Graduate Programs, Humanistie-So- 
cial Project, Program for Summer In- 
stitutes, Programs of Summer Schools by 
Divisional Groups, Financing of graduate 
programs by industrial groups in con- 
junction with ASEE, Study of methods 


to get young engineering teachers more 
interested in activities of ASEE, General 
comments on the Annual Meeting in 
Urbana, Importance of Society activities 
at the Institutional level. 

A panel discussion on “Evaluation of 
Engineering Education” followed. The 
panel members and their topics were: 
Dean G. G. Brown, “Curriculum,” V. P. 
W. E. Stirton, “Selection and Guidance 
of Students,” Dean Elect J. D. Ryder, 
“Development of an Engineering Fac 
ulty.” 

The following officers were elected for 
the year 1954-55: Chairman, C. C. Siger- 
foos; Vice Chairman, G. H. Howell; 
Secy.-Treas., C. Fanning; Rep. on Cour 
cil, R. H. Schoonover. 
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Educating Professionals 


Editorial by N. W. DOUGHERTY, President of ASEE 


Having been a participant in engineer- 
ing education for nearly fifty years, and 
having observed the impact of engineer- 
ing on industry for a longer period, I am 
thrilled at the prospect for the next gen- 
eration. My generation has constructed 
the plants and equipped them for assem- 
bly line production; the new generation 
will refine them, develop new sources of 
power and make new products which are 
now hidden in the recesses of the imagina- 
tion. 

For the last two years we have been 
engaged in an evaluation of what we have 
done, and we have been projecting our 
plans for what we should do. We know 
that our kind of education is original 
enough to be counted indigenous to our 
soil; we know we have drawn from other 
sources, but we have made our education 
to parallel our industrial production. 
Sometimes we have feared that we have 
established educational assembly lines 
which take in a raw product and shape 
it for use in industry. Though we do 
some mass-production, we are not, by any 
stretch of the imagination, assembly lines. 
The colleges among us which are worth 
their keep still know their students one 
byone. The faculty, that is the good ones, 
still tailor their wares to the needs of their 
students. 

So different are we from other lands 
that delegations are coming to us to dis- 
cover our method of preparing and using 
engineers in industry. We have much to 
teach. Also, we have much to learn from 
all who know. 


Evaluation 


Two years ago President Hollister 
sounded the note of evaluation. Since 
then we have made study. For another 
year we will continue to study and to seek 


the direction we should go. By that time 
we should be able to take the next step 
in the “scientific-technological” stem (to 
use the notation of the 1940 and 1944 re- 
ports) of our engineering education. 
Other elements are receiving some general 
study, but the main motive of the Interim 
Report is the science and engineering sci- 
ence content. 

This is as it should be. Our society 
has just finished and published a report 
of the improvement of teaching; it con- 
templates a study of graduate work and 
has already set up a plan for study of the 
other coordinate “humanistic-social” stem. 

It will not be a year of evaluation but 
half a decade of study and evaluation. 
These are not the first efforts. Since the 
beginning of our society we have made 
constant study and appraisal of what we 
were doing. In every decade the Society 
has taken a new look at engineering pro- 
grams with a view to inventory and pro- 
jection into the future. 


Sections and Divisions 


Much work may be done by committees 
organized to make special studies, but 
these activities do not comprise the major 
activities of the society. In every subject 
matter field and in every geographical 
area there have been organized divisions 
and sections. These provide a forum for 
discussion and conferences and an oppor- 
tunity to exchange ideas and experiences 
over very wide interests. We believe that 
the divisions and sections should be 
strengthened wherever possible. Where a 
division can make a study of an educa- 
tional problem, the division should be 
charged with the activity. Special studies 
should be used to strengthen the whole 
society and especially the divisions and 
sections. 
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Loeally the sections play an important 
part in our work. Fortunately, the edu- 
cation of engineers is not a local problem. 
Graduates in Tennessee may work in 
Maine or California, while graduates in 
Maine may work locally or in Minnesota 
or Texas. All the colleges are educating 
for work in any of the states or in any 
other nation. Local activities may, there- 
fore, be keyed to the general themes stud- 
ied by the society as a whole. An excel- 
lent example of this coordination has been 
exhibited during the last two years by 
programs of the local sections on evalua- 
tion of curricula, and the more than 120 
reports from the engineering colleges 
themselves. 

Let us strengthen the divisions and sec- 
tions and thus bring the opportunities of 
the society to all the members both in sub- 
ject matter fields and in local geographic 
areas. 

Professionalism 


An engineer is more than “one who di- 
rects the great sources of power in nature 
for the use and convenience of man”; he 
is a citizen of the community, the state 
and the nation. During the last fifty 
years much has been done to foster gen- 
eral recognition of the engineer as a pro- 
fessional practitioner. He not only builds 
a railroad, a bridge, a transmission line, 
a machine or a factory, but he evaluates 
their place in the life of today. His vi- 
sion must not only comprise things and 
their use, but people and their living. He 
and the scientist have added quantitative 
thinking to the qualitative thinking of the 
philosophers and preachers. 

The society must place more emphasis 
on professional concepts and professional 
activities. Our committee on ethics is do- 
ing a good work. We must realize that 
learning must be more than a veneer, that 
service must be real, and that the relation 
of confidence must be respected. These 
qualities distinguish a professional. They 
are taught by contact and contagion as 
well as by classroom assignment and lab- 
oratory exercise. 

The committee on ethics is calling from 
the housetop that engineers must rededi- 


cate themselves to right living and noble 
practices: 


I was young and now I am old, and I 
have never seen the righteous in want 
or his children begging bread. 


is as true today as when written by the 
Psalmist nearly three thousand years ago, 
and yet each generation must be reminded 
that “as a man thinketh in his heart, so is 
he.” 

In our teaching, in our section activities 
and in our committee work we should be 
constantly reminded that a profession con- 
sists of those who have special technical 
knowledge, who live by the service motive, 
who respect the relation of confidence and 
who follow a recognized code of ethics. 


Educating the Whole Man 


Our teaching objective is a citizen, a 
worker and a professional practitioner. 
Young men and women must be placed in 
an atmosphere where they will develop the 


spirit, the attitude and the approach of | 


the engineer. It is not years of study or 
subject matter that measure the growth 
but intellectual maturity and professional 
development; these are important. Ina 
community of scholars, where there is love 
of learning, the beginning engineer will 
find a climate which will warrant his 
spending time and studying subjects re 
vered by his teachers. We should advise 
our students to spend the years, and to 
study the subjects, which will contribute 
most to their intellectual and professional 
maturity. 
~ We travel on a journey with our faces 
to the eastward, toward the rising su. 
As we travel we discover new lands, new 
ideas, new methods, and some of us must 
tarry to occupy and develop the new dis- 
coveries. Now and then we reach a knoll 
where we can look backward to the path- 
way we have traveled, and by the vision 
we are spurred to new efforts and new 
longings, always toward the rising sun. 
As we urge our students on the way, it 
must be done with vision and enthusiast, 
that they, as they travel, may perform 
their assigned tasks with requisite know: 
edge, judgment and skill. 
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Education for a Creative Professional,'Life 


By L. E. GRINTER, President ASEE, 1953-54 
(Presidential Address, Annual ASEE Meeting, Urbana, Illinois, June 15, 1954) 


Introduction 


This address will deal wholly with the 
subject of education—with engineering 
education as its central theme. However, 
wg one grows in educational experience, he 
learns to view his own professional field 
as but one face of the many faceted jewel 
that every student’s education should 
represent. It is futile to polish one face 
of a jewel while its many other faces re- 
main no more attractive than common 
stone. Our product, the professional 
graduate, is still a jewel in the rough un- 
lss we contrive that he shall both reflect 
ad refract light that may fall upon him 
from many directions. Since professional 
graduates will be bathed in the light from 
many sources they must learn to reflect or 
reject the non-essential, to refract or re- 
ive the useful and finally to absorb the 
significant. 

If professional education is to attain 
the objective of educating the whole per- 
on it must start with the grades and 
continue until retirement. Of this life- 
time of education, engineering teachers 
can by personal direction influence from 
four to seven years. Indirectly, their in- 
uence controls the success of the con- 
timing educational process that extends 
far into the future. It is an appropriate 
dbjective for the American Society for 
fngineering Education to interest itself 
inall phases of the education of engineers 
itm secondary study to graduate work 
ind into the area of self-education after 
the termination of formal study. 


An Active Year of Evaluation 


The year 1953-54 was designated a Year 
of Evaluation and it has indeed proved 


to be so. The work of the Committee on 
Evaluation of Engineering Education has 
progressed steadily. During the year the 
Preliminary Report on Evaluation was 
mailed in October and the Interim Report 
was published in June. Some 120 institu- 
tions analyzed the Preliminary Report so 
that their comments and viewpoints could 
be taken into account in the preparation 
of the Interim Report. It is the desire of 
the Committee on Evaluation to have an 
equally wide consideration given to the 
Interim Report as a basis for preparation 
of a final report about a year hence. 
ASEE appreciates the aid of ECPD, of 
the Engineering Foundation and of the 
General Electric Company, each of which 
has contributed to the cost of the Evalua- 
tion Program. 

Another evaluation study of great sig- 
nificance has been undertaken by ASEE 
with the financial sponsorship of the 
Carnegie Foundation. This is the Hu- 
manistic-Social Research Project under 
the direction of Dr. George A. Gullette 
with Dr. Edwin S. Burdell acting as chair- 
man of the steering committee. This two- 
year investigation will attempt to evalu- 
ate the results brought about by the 
Hammond Report on “Engineering Edu- 
cation After the War” which emphasized 
the importance of the humanistic-social 
stem of engineering education. 

In its investigation of engineering edu- 
cation the Committee on Evaluation raised 
the basic question whether the time had 
not been reached when modern physics 
should become a normal study for engi- 
neers. Through contact with the Ameri- 
ean Association of Physics Teachers a 
study has been encouraged of this im- 
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portant problem by departments of phys- 
ics. Engineering deans have been asked 
to cooperate with any study that may oc- 
eur on each campus under sponsorship of 
AAPT. As a contribution to our under- 
standing of the basic problems involved 
in teaching certain concepts of modern 
physics to engineers ASEE has joined 
with the National Science Foundation in 
sponsoring two Summer Institute Sym- 
posia entitled Nuclear Physics in Engi- 
neering Education and Solid-State Phys- 
ics in Engineering Education. It is be- 
lieved that a comparable conference on 
Mathematics in Engineering Education 
can be arranged in due course. 

The next related phase of the Evalua- 
tion study as visualized by the Committee 
is to determine the objectives, standards 


and desirable approaches to graduate _ 


study in engineering. The Division on 
Graduate Study has been encouraged to 
plan such an investigation and to prepare 
a proposal that can be presented to an 
appropriate foundation or to industry for 
financial sponsorship. It is worthy of 
mention that the grants to ASEE for the 
Evaluation Committee and for the other 
studies that have grown out of its work 
have already reached nearly twice the 
annual dues of ASEE members. In this 
way ASEE has been able to increase 
greatly its service to American education 
in the field of engineering. Further de- 
tails of special activities of the Society 
will be found in the Secretary’s Report. 


Significant Influences Upon 
Engineering Education 


Engineering education is the product of 
a large group of influences that are 
brought to bear upon engineering fac- 
ulties. The two most obvious influences 
are the public school system from which 
engineering education draws its students 
and the employing group that accepts the 
resulting product. Actually, however, 
these are-only two of a long list of in- 
fluences, including such factors since 1940 
as the needs of the several armed services. 
Of a different character is the academic 


_maties into the progressive concept d 


tradition stemming from the liberal art 
and science background of engineering 
education and the influence of the prof. 
sion of engineering as exerted throng) 
licensing laws and the accreditation pro. 
ess. The influence of the public is in ny 
sense inconsequential. Public opinion isex. 
erted through appropriations to tax sup. 
ported institutions and gifts to private 
colleges, through public health and safety 
legislation that requires specialized engi. 
neering services, and even more directly 
through the effect of public opinion, 
regard, as it produces an incentive for 
young men and women to attain the dis. 
tinction that the public places upon th 
profession of engineer. 


The Public School Question 


One of the major factors that neces 
sarily influence the character of engineer. 
ing education is the quality and quantity 
of secondary school preparation. In th 
viewpoint of those who measure thes 
factors by the capacity of entering st- 
dents to pass subject matter tests i 
mathematics and science, a continuing los 
certainly is taking place. Whether ther 
may be compensating factors that em 
contribute to engineering education if 
they are recognized and utilized is th 
corollary question. One must not forge 
that the revolution that changed our ee 
mentary and secondary schools from it 
stitutions that taught the three R’s fo: 
lowed by such tough academic subjed 
matter as English composition and mathe 


preparation for life through social study 
and group activity has extended ove 
thirty years. This ground could noth 
recovered quickly even if the present pul 
lie discussions and debate should result 
a counter-revolution. An entire genet 


tion will inevitably proceed from seconi- 
ary schools to college under the strom 
influence of progressive education # 
sentially as now constituted. 

Of greatest concern to engineer 
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gaduate presents for college entrance, 
but the lack of development of the 
rigorous thought processes that accom- 
pany the study of mathematical analysis, 
English expression and the logical meth- 
ods of science. High school advisors seem 
more and more inclined to discount the 
value of rigorous courses such as mathe- 
maties even though employers regularly 
point out that the ability to write clearly 
ad to make simple mathematical caleula- 
tis accurately are the most useful tools 
that the high school graduate can bring to 
industry or business. At one time educa- 
tinalists resisted the requests of univer- 
sities for such basic training on the theory 
tht only a small percentage of high 
shool graduates would enter college but 
that all high school graduates must be 
taught to live and to earn a living. This 
argument has now lost weight as more 
and more high school graduates enter col- 
lege and as employers make it clear that 
the same academic subjects needed for 
college entrance provide the most direct 
contribution to industrial or business life 
and to the process of earning a living. 
These are English, history, mathematics, 
sence and other academic rather than 
vocational subjects. 

Teacher training is the process of teach- 
ing an art comparable to the practice as 
contrasted to the science of engineering or 
medicine. The social science behind the 
art of teaching is in its infaney compared 
to the great development of the physical 
sienees supporting engineering. Hence, 
the procedures of good teaching must be 
discussed largely in terms of personal 
experiences. This leads to the drawing 
of generalizations from the experiences 
ifindividuals which is not an unacceptable 
procedure but is a one-sided approach to 
tmth, After a future teacher has been 
exposed to this method of investigation 
trough many undergraduate and gradu- 
tle courses, he may accept it as an es- 
satially universal method of arriving at 
truth, Of course, in science there are 
ither ways of establishing truth or lack of 
truth. We may develop an hypothesis and 


show by mathematical analysis that a con- 
tradiction is or is not involved. We often 
start with an established principle and by 
mathematical or physical analysis derive 
new principles for use. We may make 
controlled experiments in physical science 
and draw conclusions with definiteness 
and assurance that is never possible when 
dealing with human beings. A student 
whose education has been confined largely 
to the broad study of relations between 
human beings may be wholly untrained in 
the basic methods by which knowledge or 
truth is sought in other than the social 
fields. When such an individual becomes 
a teacher he can usually influence the 
methods of classroom teaching and even 
the subject matter independently of the 
course title under which his teaching is 
conducted. Naturally, such an individual 
is likely to place emphasis upon those 
areas where knowledge is sought by ob- 
servation and exchange of experiences 
rather than upon an area where truth 
must be determined by the rigorous disci- 
plines of exact physical measurement, 
mathematical analysis and scientific logic. 
Such must be the explanation behind a 
recently published examination in biology, 
concerned mainly with the subject of foot- 
ball, and similar impostures. 

The above is a partial explanation of 
the lack of emphasis in the secondary 
schools upon mathematics and science 
courses but it fails to explain the neglect 
of written English. Probably the latter 
is explained by the extreme emphasis 
upon discussion in groups that is a credo 
of modern education. Great talkers 
often have not disciplined themselves 
sufficiently to learn the rules of correct 
written English. Hence, if the teacher is 
trained to do most of his personal think- 
ing in discussion groups, he may feel con- 
strained to use the same method with his 
students since his own ability to under- 
stand and criticize written English may 
not have been sufficiently developed to 
make it a part of his professional in- 
terest. 

Of course, all methods of communica- 
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tion are of great importance in engineer- 
ing. We should recognize a real accom- 
plishment of modern education in the 
growing evidence that our students find 
little difficulty in participating in discus- 
sion groups or in orally presenting their 
ideas or in delivering aspeech. Weshould 
look very carefully for evidence that the 
humanistic-social stem of engineering edu- 
cation may become greatly strengthened 
by pre-college studies conducted under 
progressive education. If it should be 
established that the humanistic-social in- 
terests of the student can be developed 
before admission to college, to the extent 
of becoming self-perpetuating, engineer- 
ing education could be redesigned without 
great loss to supplement the other weak- 
nesses of secondary education that are so 
evident to engineering educators. We 
should take a practical view of the sec- 
ondary school situation which can only be 
changed over a long period of years and 
only after a change in philosophy has oc- 
curred within the training centers which 
are the colleges of education in our own 
institutions. 


A Fallacy in Engineering Education 


At this point I should like to discuss 
what has always seemed to me to be a 
grave fallacy in engineering education. 
This is the almost universal assumption 
that we can and, therefore, we must try 
to accomplish everything for every stu- 
dent. It is clear that this philosophy has 
two main sources; one is the influence of 
the faculty’s specialized interests and the 


other is a deeply rooted desire to produce’ 


well-rounded engineering graduates. The 
result, however well intended, is not, I 
believe, in the broad interest of either the 
engineering profession or the graduates 
themselves. One can remember when 
electives were chosen freely by the en- 
gineering student. The pressure to ac- 
complish everything for every student has 
restricted the free choice of electives until 
the end result is essentially a fixed cur- 
riculum for each student after an initial 
choice has been exercised. 
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The objection that is properly raised to 
the fixed curriculum is that engineering 
students are individuals rather than cogs, 
They have radically different interests an 
will serve radically different functions jn 
society if given the opportunity to expres 
and develop their divergent interests, 
Such interests range all the way from the 
spokesman or technical writer to the con- 
struction boss. We are dealing with such 
diverse personalities as future editor, 
promoters, designers, researchers, contrac. 
tors, production men, patent lawyers, ani 
entrepreneurs. It is a mental strain to 
conceive of such unlike individuals profit. 
ing equally from the study of any cur 
riculum, but without electives it become 
patent that the college rather than the 
student must have been the main con- 
sideration. 

An elective system to become significant 
must provide a truly free choice of elee- 
tives. The assumption is made in the 
Interim Report on Evaluation that twelve 
per cent of the curriculum, equivalent to 
one semester of study, can be provided in 
free electives. Of course, such electives 
should be selected under guidance so that 
a scattered, uncoordinated result can not 
occur. However, the Committee would e- 
courage concentration, by free choice o 
electives, in one or two of the followin 
fields—humanistic-social studies, manage 
ment, mathematics, basic science, enginee- 
ing science, engineering analysis and prep- 
aration for design, thesis or practiced 
technology. Any realistic combination 0 


such elective studies leading to a plannel 


objective would be an appropriate cap- 
stone for the undergraduate program. 


Integration of Curricula Through Science 


The history of engineering education 


could be written as a sequential develop 


ment of new curricula. Even the ECP) 
list contains nearly twenty major « 
ricula and a large number of accreditél 
options. This splinter action was mel 
tioned in the Wickenden report of 193i, 
and it was predicted that the trend 
ward new curricula would be reversed, bit 
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tis did not prove so. The centrifugal 
ition encouraging a subdivision of cur- 
jieala, development of new options, ete., is 
dil present within the concept of spe- 
jglization. 

The subdivision of curricula has been 
apported up to the present by increased 
mbers of students. However, no pre- 
jicted increase in students within the life- 
ime of the present generation of teachers 
sexpected to exceed the enrollment of 
50. Other factors also seem to mitigate 
wmewhat against new curricula. One 
ach factor is the growing importance of 
gence in engineering research and, in 
ut, in every phase of engineering ac- 
trity. The common science background 
engineering may be subdivided into the 
sie sciences of chemistry and physics, 
depend upon mathematics, and the 
agineering sciences which have been 
ited by the Committee on Evaluation as 
duties, dynamics, strength of materials, 
hid flow, heat flow, thermodynamies, 
jetrie currents, fields and electronics, 
iiysical metallurgy and the properties of 
agineering materials. It seems clear that 
selence and engineering science as 
ey grow more and more important in 
gineering may provide the cohesive or 
iegrating influence that could draw all 
wricula closer and closer together. If 
we one hundred hours for scientifically 
mented curricula of the four-year type 
tight be looked upon as a common stem, 
8was suggested in the Interim Evalua- 
i Report, then the opportunity really 
les exist to reverse the splinter process. 
le common requirements of basic and 
‘gineering science plus the humanistic- 
wial studies may become the integrating 
ietors. 

By this it should not be assumed that 


il develop-§ 
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Committee on Evaluation recommends 
tat one hundred hours of all four-year 
wricula should be identical. Instead of 
wh standardization, the Committee rec- 
tmends experimentation with all pos- 
ble methods of orienting curricula more 
“nificantly toward basic and engineer- 
science. Nevertheless, the evidence is 
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strong that about a hundred hours are 
needed for the common background of 
science, engineering science, technology, 
and humanistic-social studies required by 
all engineers and that a semester of free 
electives is essential to permit effective 
individual development of the student, 
including some opportunity for educa- 
tional preparation toward such selective 
functions as management, research or op- 
eration. Hence, it seems less probable 
that additional splinter curricula will de- 
velop in the future if variations are 
largely restricted to the remaining se- 
mester of study that exists within a four- 
year pattern. Perhaps there may even 
be some drawing together of similar cur- 
ricula or options at the undergraduate 
level with specialization advanced into 
graduate study. 


The Relation of Graduate and 
Undergraduate Study 


The relationship of graduate and under- 
graduate study in engineering deserves 
formal consideration by ASEE. Also, 
standards of quality need to be established 
in the field of graduate work. For ex- 
ample, if it should appear that the ac- 
crediting process might have to be ex- 
tended at any time in the future to the 
field of graduate study, ASEE should be 
prepared to say that the factors of sig- 
nificance in measuring the quality of 
graduate work have already been agreed 
upon. If this should not have been done, 
the opportunity would exist for another 
agency, which might not even be asso- 
ciated with the engineering profession, to 
impose standards upon engineering educa- 
tion. 

We have available the Manual of Grad- 
uate Study in Engineering first published 
by a Council Committee of ASEE in 1945 
and revised by a second such Committee 
in 1952. It contains careful thought that 
will be of great use in the process of 
evaluating the success of different ap- 
proaches to graduate study in engineer- 
ing. However, what we now visualize as 
needed is of a somewhat different charac- 
ter. It appears that a survey of the pres- 
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ent status of graduate study in engineer- 
ing based upon statistical data and in- 
spections of graduate programs followed 
by a comparison of the observed results 
with the procedures recommended by the 
Manual of Graduate Study would be of 
great value. After such a study it should 
be possible for the committee responsible 
for steering the investigation to draw 
conclusion regarding the objectives and 
standards of graduate study that could be 
discussed by all engineering colleges be- 
fore acceptance and would then result in 
strengthening graduate work on a national 
basis. 

Since a large part of graduate study 
in engineering is directed toward the pro- 
duction of research engineers, develop- 
ment men and creative designers, it is 
evident that it can be based effectively 
upon the professional-scientifie type of 
undergraduate curriculum. Of course, 
graduate work in industrial management 
is of a different character and should be 
analyzed from a different viewpoint. 
Nevertheless, most graduate study for 
engineers should emphasize basic science 
and engineering science. It should usu- 
ally be based upon a knowledge of mathe- 
matics beyond undergraduate require- 
ments for engineers. The conduct of such 
work at an advanced level requires a 
teacher with science and research interests 
as well as a knowledge of practice. One 
may conclude, therefore, that the qualifica- 
tions of the faculty, particularly in the 
direction of mathematical and scientific 
competence, including productivity in re- 
search or other creative work, represents 
the most significant institutional qualifica- 
tion for the conduct of graduate programs 
in engineering. It is in this direction that 
the attention of administrative officers in 
engineering colleges that offer graduate 
programs should be directed during the 
extensive recruiting of new faculty that 
will be necessary during the next decade. 


The Feeling of the Future 


Engineering is in the process of taking 
its place as one of the great learned pro- 


EDUCATION FOR A CREATIVE PROFESSIONAL LIFE 


fessions. However, since engineering hy 
grown out of the industrial arts there ay 
vestiges of that tradition clearly eviden 
in present curricula. As the development 
of science continues, the necessity that en. 
gineers be fully capable of applying 
scientific knowledge will inevitably nm 
shape engineering curricula. Another in. 
fluence in the same direction is the per. 
manent shortage of engineering talent, 
particularly of the professional-scientifi 
bent. However, engineering practice wil 
remain an integral part of engineering 
study since art and science are mixei 
inextricably in every engineering design, 
The high usefulness of a knowledge o 
practice by the teacher is in illuminating 
the applications of engineering science ty 
design as related to the creative function 
in engineering. 

Since we are free to decide to loo 
even beyond the next decade or 390, it 
seems rather safe to predict that graduate 
work in engineering will become relatively 
very much more important in the totd 
educational process. As basic science ani 
engineering science continue to advane, 
a time will ultimately be reached when: 
four-year undergraduate education wil 
no longer provide a sufficient basis for the 
development of ability to conduct pr 
fessional engineering practice. A choit 
will then need to be made between extent- 
ing undergraduate curricula or makiy 
professional status dependent upon th 
acquisition of an advanced degree. Cor 
sidering the service that four-year under 


_ graduate curricula perform in providiy 


a broad education of use in many vote 
tions it seems unlikely that such eurriedk 
will disappear. Hence, the acquisition 
an advanced degree may ultimately 
come the first stage of recognition in th 
profession of engineering. We have bee 
slothful in recognizing the future impo 
tance of the master’s program and in de 
veloping high standards for its condut! 
as a basic contribution to the strength d 
the engineering profession. 

The greatest weakness of engineerilf 
education has been neither the neglect 
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practice nor of specialized science but 
insufficient attention to welding these to- 
gether so that the student can explain 
the rules of engineering art or practice 
from his scientific knowledge. The stu- 
dent also lacks a sufficient depth of scien- 
tiie study to enable him to understand 
the interrelationships between the half 
dozen or more specialized sciences with 
which he deals. In addition there has 
been a lack of understanding that en- 
gineering students can follow the road to 
high professional suecess only if they 
learn to accept full responsibility for their 
own education. Even though examina- 
tions that demand ability to originate a 
solution to a problem are difficult to plan, 
full of surprises, and often discouraging 
in the tangible or even measurable results 
returned, they represent the direction in 
which engineering education of profes- 
sional stature must evolve. 

Every course taught by a professor of 
gineering should to some degree carry 
forward the multiple objectives of profes- 
sonal education; that is, (1) to develop 
ad work from basic principles, (2) to 
learn how to study after graduation, (3) 
tomake use of the engineering or scien- 
tiie method without permitting it to be- 
come restrictive, (4) to consider every en- 
gineering operation as it may influence the 
public welfare with due consideration of 
economic limitations, (5) to encourage a 
vilingness to accept responsibility for 
decisions and (6) to express through in- 
dividual work the highest ideals of the 
engineering profession. In large part 
these characteristics of engineering educa- 
tion apply to all professional education. 
However, one other characteristic seems 
paramount in engineering. The engineer 
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must be inherently creative. To be suc- 
cessful he must be sufficiently inventive to 
bring his work to an optimum conclusion 
by using a synthesis of theories, concepts, 
techniques and experiences never before 
put together in the pattern needed. For 
this reason all engineering bears a close 
relationship to research. Of course, we 
are speaking of important, if not great, 
engineering, but anything less is inade- 
quate as an objective for engineering 
education. 

In summary, the profession of engineer- 
ing requires the same elements of educa- 
tion as all other professions, but with 
greater emphasis upon creativeness. The 
highest professional education in engi- 
neering will weld art or practice with 
basie science in an approach so funda- 
mental that it will level the walls of 
narrow professional specialization which 
have been raised primarily by the pride 
of craftsmanship. The key to profes- 
sional education is stimulation of the de- 
sire to learn beyond the classroom and 
the college. This demands the acceptance 
of responsibility by the student, while in 
college, for much of his own education 
through willingness to attempt the solu- 
tion of new problems. Through such ex- 
periences provided under the guidance of 
those who have themselves carried re- 
sponsibility, the student will sense his 
coming accountability for operating in 
the framework of society for the general 
good and in the highest tradition of his 
professional group. The teacher who 
stimulates such a sense of professional re- 
sponsibility in his students is a great 
teacher, deserving equally the applause of 
his profession and of his university. 
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Highlights of the 62nd Annual Meeting 
of AS.E.E. 


By JOHN I. MATTILL 


Director of Publications and Assistant Director of News Service 
Massachusetts Institute of Technology 


One of the duties of the convention 
press room at each annual meeting of 
the American Society for Engineering 
Education is to prepare a summary of 
the meeting for reporters and editors 
who could not come. This turns out to 
be relatively simple. But to prepare a 
summary for members of the Society— 
many of whom were at more sessions of 
the meeting than the writer himself—is 
a vastly more hazardous undertaking. 

Begin with statistics: temperatures at 
Urbana from June 14 through 18 ranged 
from highs in the 90’s each day to lows 
in the 70’s each night; by Friday A.S.E.E. 
members had witnessed a new Illinois 
record for prolonged 90-degree tempera- 
tures in June and all were ready to 
vouch for it. 

The annual meeting itself was attended 
by 1513 men, 487 women, 138 teenagers 
and children, and (according to the rec- 
ord) 8 babies. The six summer schools 
were attended by 186 men who were not 
at the annual meeting. The Instrument 
Society of America—A.S.E.E. conference 
accounted for 72 of the 186, the M.E. for 
66, Engineering Mechanies for 28, Engi- 
neering Economy for 10, E.E. for 8, and 
the Humanistic-Social Workshop for 2. 
Excluding babies, the overall attendance at 
the annual meeting and its affiliated con- 
ferences was 2324. Of these 528 were 
from the campuses of the University of 
Illinois and 1796 were from outside. For- 
eign delegates to the meeting totaled 28 
men. Foreign wives and children totaled 5. 

Clearly, whether or not the babies were 


included in the total, this was the largest 
annual meeting in the Society’s history. 
A full schedule of diversions occupied the 
wives and children while the usual variety 
of conflicting events confounded their 
husbands. 

Almost 160 members of the Illinois en- 
gineering faculty helped to plan and rm 
the 62nd annual meeting, working under 
the direction of Dr. and Mrs. Lisle A. 
Rose. And there were 70 others from 
elsewhere on the Urbana campus, from 
the Navy Pier division in Chicago, and 
from among the townspeople, who also 
pitched in with arrangements. Ten En- 
gineering Senior Student Service Con- 
mittee Members also assisted. 


Focus on Evaluation 


The business of the 1954 annual meet. 
ing focussed heavily on evaluation. Mem-; 


bers urged each other unanimously to 
devote more time to the basic sciences 
and to engineering science—at the ex- 
pense of engineering art and practice. 

Industrial representatives, 


unwilling to have colleges sacrifice the 
sciences and humanities to provide timé 


for studying technology or administra4 
tion. They insisted that their sales, manuq 


facturing, and operating departments4 


as well as their research and development 


divisions—need engineers with strong 
scientific backgrounds. 

The extent of this move to strengthe 
science was obvious in the interim repo 
of the A.S.E.E.’s Committee on Evalua 
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in of Engineering Education first dis- 
ributed during the meeting. Here was 
; proposal to have all engineering stu- 
jmts—no matter what the field of their 
mjor—study in common almost five- 
wenths of their total course. Only two- 
wenths would be concentrated in the 
id of the major, and almost half of 
tis would be as professional electives. 
‘The extension of our knowledge of 
wie science has opened doors to vast 
ww areas of engineering endeavor and 
ys expanded the foundations underlying 
uny of the existing engineering fields. 
the response of engineering educators to 
ise challenging developments of mod- 
m science will have a vital influence 
yon the course of engineering progress 
athis country,” said the report. 

This familiar theme was sounded again 
B. Ingram, Director of Education 


I5 


and Training at the Bell Telephone Lab- 
oratories, Inc., at an electrical engineer- 
ing conference on Thursday. “We are 
trying to provide our student with a kit 
of tools he will need in furthering suc- 
cessfully a career in creative technology. 
The technology in which he works gets 
every day more complex,” said Dr. In- 
gram. “To work in it he will need tools 
appropriate to the more complicated job. 
He must be grounded to grow with his 
job.” 

The emphasis on science was continued 
by Dr. Lee A. DuBridge, president of 
the California Institute of Technology, 
whose address at the celebration of the 
fiftieth anniversaries of the engineering 
experiment stations at the University of 
Illinois and at Iowa State College turned 
out to be a major event of the meeting. 
“Maintain a close tie with the basic sci- 


(Champaign-Urbana News-Gazette photograph) 


Dean F. W. Trezise of Navy Pier presents a bronze plaque to retiring president 
LE. Grinter at the annual banquet of the ASEE. Looking on is Major Lenox Lohr, 
President of the Museum of Science and Industry, speaker for the occasion. 
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(Champaign-Urbana News-Gazette photograph) 


The new President of the American Society for Engineering Education, Dean Nathan 
W. Dougherty of the University of Tennessee (left), receives congratulations from 


two colleagues. 


At the right is Dr. Linton E. Grinter, Dean of Graduate Studies at 


the University of Florida, retiring president, and in the center is Dr. Leo J. Lassalle, 
Dean of Engineering at the Louisiana State University, elected vice-president for 
the coming year. 


ences,” was Dr. DuBridge’s advice. “An 
engineer, after all, is putting to practical 
use today what scientists discovered yes- 
terday.” The work they must do to- 
morrow, he said, will grow out of what 
the scientists are working on today. 

“The main purpose of science,” said 
Dr. DuBridge, “is not to produce bombs 
and guns and radar—or even radios, re- 
frigerators, and color television, but to 
advance human understanding.” 

(Thirty-nine professional and scientific 
societies named official delegates to this 
golden anniversary celebration. At least 
900 members at the annual meeting vis- 
ited a special exhibition of Iowa and 
Illinois experiment station achievements: 


network analyzer, uses of agricultural 
wastes, strength of culverts, highway ma- 
terial research, and vibration of curved 
beams from Iowa; reinforced concrete 
research, studies of railroad rails, beta- 
tron, boiler water treatment, and sound 
recording from Illinois.) 

To further strengthen the sciences as 
a foundation for engineering education, 
Professor B. E. Meserve of the Univer- 
sity of Illinois suggested at a mathematics 
conference on Thursday that engineers 
take these three steps: try to bring mathe- 
maties and education together; support 
high school programs and teachers it 
mathematics; and support programs to 
better prepare mathematics teachers. 
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Dean Eric A. Walker of Pennsylvania 
State University, in his annual report as 
chairman of the Engineering College Re- 
garch Council, said that “the colleges of 
gineering of the United States must 
gt into atomic research if they are to 
apport and conduct a vigorous and up- 
tedate educational program preparing 
for eareers in the general field of atomic 
energy.” 

Still another aspect of evaluation came 
into focus when Dean Harold L. Hazen 
of M.I.T. said at a Wednesday afternoon 
E.C.A.C. conference, “The quality of its 
faculty is the basic, all-important deter- 
ninant of quality at any school. This is 
iso the most hazardous and difficult 
quality to appraise.” 

The evaluation project which sparked 


HIGHLIGHTS OF 62ND ANNUAL MEETING OF A.S.E.E. iF 


so much of this 1954 annual meeting re- 
ceived a special salute from President 
Lloyd Morey of the University of Illi- 
nois. “One of the most impressive of 
your activities,’ President Morey said in 
greeting the General Council, “is your 
promotion of high standards and the 
establishment of effective means of main- 
taining those standards.” 


Other Highlights 


The local committee at the University 
of Illinois believed it could count 176 
separate meetings, conferences, and ses- 
sions for which room and meal arrange- 
ments had to be completed. Not all these 
were concerned with subjects related to 
evaluation though the majority may have 
been. Other highlights were: 


(Champaign-Urbana News-Gazette photograph) 


Head Table Principals pose at the Annual Banquet: Left to right are Major Lenox 
Lohr, Museum of Science and Industry, Chicago, speaker for the occasion; President 
Lloyd Morey, University of Illinois, Dr. T. J. Higgings, Westinghouse Award winner; 
Dean L, E. Grinter, retiring President of ASEE, Dean Thorndike Saville, recipient 
of Lamme Medal; Dean W. L. Everitt, University of Illinois. 
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(Photo by Champaign-Urbana Courier) 

Lee A. DuBridge (center), President of the California Institute of Technology, 

inspects the original betatron at the 50th anniversay exhibit commemorating the 

founding of the University of Illinois and Iowa State College engineering experiment 

stations. George Town (left), associate director of the Iowa Station, and F. Wheeler 
Loomis of the University of Illinois look on. 


1, The demand from industry and gov- substantial unfilled demand.” 
ernment for new engineers continues to “Tt is apparent,” Dr. Bridgman noted, 
be greater than the current supply of “that the most important elements in this 
graduates. Donald S. Bridgman of the problem can hardly be reduced to num- 
American Telephone and Telegraph Com-_ bers. Underlying all of them are the 
pany, reporting latest Manpower Com- critical international situation and the 
mittee figures, said that the decline in demands which defense may create.” In 
business activity and defense orders in this connection, Dr. Bridgman pointed 
1954 has led to a 20 per cent decrease in out that Russia is estimated to have grad- 
the need for engineers. But, he con- uated 43,000 engineers in 1953; the simi- 
tinued, “with the relatively small classes lar figures for the U. S. are 24,000 in 
graduating at this time, there is still 1953 and only 19,000 in 1954. 
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2, The Graduate Studies Division made 
i special study of the supply and de- 
ynd for advanced engineering students. 
jr. Henry H. Armsby of the U. S. Office 
if Education reported that graduate de- 
mes in engineering increased six-fold in 
:20-year period from 1929-30 to 1949-50 
-and since then have declined slightly. 
Inthe case of doctor’s degrees only, there 
ys been a steady climb—even since 
149-50. 

But, said Professor D. F. Peterson, 
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Jr., of Colorado A. & M. College, the 
need is still greater than the supply. He 
listed two factors of “primary impor- 
tance” in producing more graduate stu- 
dents: improvement in pre-college prep- 
aration for engineering and the sciences; 
and more inspiring scientific leadership, 
especially in the secondary schools but 
also at the undergraduate levels. 

3. The elusive question of good teach- 
ing was before the E.C.A.C.’s General 
Session on Thursday morning, and the 


A conference on international relations was sponsored June 17 by the ECAC at the 
62nd Annual Meeting, ASEE, at the University of Illinois. Seated, starting from 
the left, are Leeds Gulick, Works Study Program, Foreign Operations Administration ; 
Fred K. Bollman, Development and Management Section, Foreign Operations Ad- 
ninistration; Joseph M. Roland, Chief, Specialists Division, International Education 
Exchange Service, State Department; Dean Arthur Hamilton, University of Illinois; 
H. T. Maser, Foreign Student Director, International General Electric Company; 
W. J. Holmes, Allis Chalmers Manufacturing Co.; and Joseph A. Cushman, U. S. 
Division of Immigration and Naturalization, Chicago. Standing are Reinhold 
Schairer, European Production Activity Agency; Dean F. M. Dawson, State Uni- 
versity of Iowa; Dean Harold L. Hazen, M.I.T.; and R. P. Sinha, School of Mines 
of India. 
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Notables at the meeting at the University of Illinois of the ASEE are shown 
Left to right are Prof. John P. Nash; 
President Lloyd Morey; Maj. Lenox Lohr, Chicago Museum of Science and Industry, 
speaker at the annual banquet; Dean L. E. Grinter, retiring president of ASEE; 
Dean M. L. Enger, emeritus, of the University of Illinois College of Engineering. 


inspecting the University’s computer. 


results came in threes: Dean R. L. Swei- 
gert of Georgia Tech listed three factors 
for improving and maintaining good 
teaching: specific graduate school train- 
ing for prospective teachers, continuing 
specific training for new teachers on their 
jobs, and careful recognition of good 
teaching wherever it appears. Professor 
E. C. Thoma of Purdue University listed 
three “munificent gifts” which make a 
good teacher: “professional esprit, the 
zest and the zeal to do a good job”; 
traits of personality, insight, sensitive- 
ness, and perspective; and an ability to 
east reflections of his earlier years for- 
ward to light the path of his students. 
And Richard W. Schmelzer of Rensselaer 
Polytechnic Institute said these three 
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(Photo by Champaign-Urbana Courier) 


abilities mark a good teacher: to under- 
stand the purposes of his student, to ux 
concrete illustrations on almost any prob- 
lem, and to maintain the organization o 
his material from the beginning to th 
end of a course. 

Mr. Schmelzer, as chairman of th 
Committee on Incentives for Good Teaeh- 
ing, proposed this formula~-for bette 
teaching: “We need to create a climal 
of opinion so that the man who devote 
himself primarily to teaching won’t fet 
apologetic about it; won’t feel that hei 
playing second fiddle to a researcher 0 
a writer of textbooks; won’t feel that le 
is not a valued member of the university 
community; won’t feel, indeed, that its 
somewhat futile to devote his efforts 
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pking himself as good a teacher as he 
yssibly can.” 

‘4,A new plan to give foreign engi- 
yering students a chance to take summer 
bs in American industry had its first 
mblie discussion at an E.C.A.C. Inter- 
utional Relations Committee Conference 
thursday afternoon. Dean F. M. Daw- 
wm of the State University of Iowa and 
lean Hazen of M.I.T. proposed that 
fweign students earn part of the ex- 
ynses Of their schooling by working in 
vected American industries during vaca- 
im periods. While doing so, the stu- 
ints would learn at first hand what the 
American industrial system really means. 
5, “The greatest single challenge fac- 
ig the engineering profession today,” 
aid Cornelius Wandmacher, chairman of 


the Professional Training Committee of 
E.C.P.D., “is the professional develop- 
ment of young engineers in the first few 
years after graduation. It is a matter of 
greater concern as we demand higher and 
higher standards of performance in the 
engineering profession.” 

At another session on professional de- 
velopment, Professor A. S. Levens of the 
University of California (Berkeley) pon- 
dered the need to help engineering grad- 
uates attain higher professional stature 
by making available to them a variety of 
planned sequences for advancement in 
design, production, management, and 
other fields. 

6. An urgent plea for more American 
young people to enter careers in engi- 
neering and technology came from Major 


(Photo by Champaign-Urbana Courier) 


Happy splashing during Champaign-Urbana’s week of heat was made by youngsters 

of ASEE delegates during their special hours in Bevier Hall pool. Left to right 

are Maxine Jo Roth, 9, New York City; Melisa Merian, 8, Berkeley, Calif.; Sandra 

Huss, 7, Cogga Falls, Ohio; Bill Snyder, 9, Royal Oak, Mich. ; Juan Sanchez, 8, 
Puerto Rico; and Bruce Williams, 8, Urbana. 
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University of Illinois engineering wives prepare favors for women’s events held 
during 62nd annual convention of the American Society for Engineering Education. 


Lenox Lohr, president of the Chicago 
Museum of Science and Industry, speak- 
ing at the annual banquet on Thursday. 

“Careers in science and engineering 
must be sold to young people in increas- 
ing numbers if the future welfare of our 
country is to be served,’ he said. “Its 
success will depend on how well these 
professions can be dramatized. This task 
is the great new responsibility of educa- 
tors in the engineering field.” 

Major Lohr pointed out that only 15 
per cent of today’s high school students 
in Chicago study algebra, only 4.9 per 
cent chemistry, 4 per cent physics, and 
1.5 per cent solid geometry and trigo- 
nometry. “More young men and women,” 
he insisted, “must be inspired to take tech- 
nical courses. We must place our em- 
phasis on the basic sciences in the lower 
grades, and teachers must develop the 
techniques of making science enjoyable 
and practical.” 
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“Uninspired and inept instruction hav 
too frequently made these all-importar! 
subjects a nightmare for the student; 
Major Lohr declared. “The _ teache 
should emulate the good salesman: b 
of his subject’s importane, 
know that his student has a vital nee 
which he can supply, and induce the stv 
dent to really want it by employing i 
those devices which make it most palate 
ble and persuasive.” 


Penn State Next 


The gavel presented to retiring pre: 
dent Grinter at the annual banquet we 
made at the University of Illinois ¢ 
wood originally part of the Fine Am 
Building at the 1893 Chicago Worl! 
Fair. (A.S.E.E.’s predecessor organilt 
tion was founded at the Engineering Co: 
gress of that World’s Fair.) Vatic# 
architects, instructing that the build 
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Fair be “fireproof,” specified wooden col- 
muns three feet square. The gavel was 
made from one of these, and enough wood 
was left over to supply similar gavels to 
eight former presidents of A.S.E.E. who 
had somehow failed to receive gavels at 
the end of their terms. The Chicago 
Museum of Science and Industry is the 
present occupant of the Fine Arts Build- 
ing, and the wood for those gavels was 
presented to Illinois by Major Lohr after 
iteame to light during a recent remodel- 


ling. 

The daily bulletin published at the 
62nd annual meeting confidently an- 
nounced on Wednesday morning that 
Professor A. M. Fountain of North Caro- 
lina State College, who hasn’t missed an 
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annual meeting during the past 20 years, 
held an attendance record. By Thursday 
morning the bulletin discovered that Dr. 
Armsby boasted 21 consecutive meetings, 
1931 to date. The balloon burst com- 
pletely at the annual banquet Thursday 
evening when Dean Grinter quietly com- 
mented that he was that evening attend- 
ing his 25th A.S.E.E. banquet. 

This argument will probably continue 
next year at the Pennsylvania State Uni- 
versity, June 20 to 24, when each of these 
contenders will have added one year to 
his record. Dean Walker was heard to 
state that “it’s always cool at Penn 
State,” but nobody was sure whether this 
was sound salesmanship or rash boasting. 


College Notes 


A chair in mechanical engineering has 
been established at Stevens Institute of 
Technology in the name of George Meade 
Bond whose development of accurate 
standards of measurement has been ered- 
ited with making modern mass produc- 
tion methods possible. The chair is en- 
dowed under a bequest of more than 
$300,000 in the will of Mrs. Ella Kitt- 
redge Gilson of Hartford, Connecticut, 
who died last November, according to an 
announcement by the Hoboken, N. J., en- 
gineering college. 


Dr. H. P. Robertson of the California 
lhstitute of Technology has been ap- 
pointed scientific advisor to Supreme 
Headquarters, Allied Powers, Europe 
(SHAPE), headed by Gen. Alfred M. 
Gruenther, Supreme Allied Commander 
in Europe. He is taking a year’s leave 
of absence as professor of mathematical 
physies at Caltech. 


Plans for a nuclear reactor to be priv- 
ately financed and devoted solely to edu- 
cation and non-secret research in the 
peacetime applications of nuclear power 
were announced by Dr. James R. Killian, 
Jr., President of the Massachusetts In- 
stitute of Technology. The first nuclear 
reactor, planned for construction in New 
England, Dr. Killian said, will be used in 
an everwidening search for fundamental 
knowledge and for the solution of engi- 
neering problems in the new and promis- 
ing field of nuclear engineering. Coupled 
with this new reactor are plans for a new 
building for the physical sciences. 


George A. Hawkins, professor of fher- 
modynamies, Purdue University, has 
been nominated to serve as a director- 
at-large of the American Society of 
Mechanical Engineers. 
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Education for Creative Leadership* 


By MAJOR LENOX R. LOHR 
President, Museum of Science and Industry, Chicago 


The form and content of education best 
suited to give our children a full and 
successful life has, from time immemorial, 
been a subject of controversy, of construc- 
tive criticism and of constant efforts to 
improve its effectiveness. This is inherent, 
for there is so much to learn and so little 
time to learn it. Of the scores of subjects 
that might be pursued, there is time for 
only a relative few, and, due to changing 
fashions, the needs of the time, or to the 
predilections of the school administration, 
the curriculum may or may not include 
courses which would be those most valua- 
ble to the individual in later life. 

Of transcending importance, however, 
is the method of presentation of any 
course, for, by its inspiration or in- 
eptitude, there either is or is not ineuleated 
in the student a desire for more education, 
an ability to think clearly and reason 
correctly, and an appreciation of the 
fact that the courses pursued are not 
merely academic abstractions but actually 
the tools with which to carve a future 
career. As education is made a pleasura- 
ble and satisfying experience, rather than 
a dreaded chore, its effectiveness will be 
increased proportionately. 

The engineering colleges have a keen 
appreciation of their responsibilities and 
are fully aware of their still-unsatisfied 
needs. This is evidenced by the large at- 
tendance of our foremost technical edu- 
eators at this meeting of the American 
Society for Engineering Education and 
by exhaustive reports of your committees. 
This group would be the last to contend 
that the goal had been reached. 


* Address given at the Annual Banquet of 
ASEE, University of Illinois, June 17, 1954. 
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The science of engineering began in the 
early 1800’s on an academic foundation, 
It differed radically from the practice of 
the builders of olden times whose knoy. 
how was arrived at empirically. It dif. 
fered from that of the early lawyers and 
doctors who “read” law or studied medi- 
cine in the office of a practitioner. In. 
volving the basic sciences and theoretical 
considerations, the science of engineering 
could best be learned in the classroom 
from instructors especially qualified to 
impart knowledge in their own specialized 
fields. There has been a constant striving 
to meet the technological needs of the 
times, to incorporate in the curriculum 
each advance in scientifie knowledge, and 
to produce better-rounded graduates. Ow 
American engineering colleges are doi 
a superb job in training engineers to bk 
engineers; that is, in cramming as mu¢ 
technical knowledge into those who want 
to be engineers as they are capable o 
absorbing. 

That is not enough. Our continuel 
prosperity, and even our very existent 
as a nation, may depend upon-members of 
this Society going far beyond your greet 
campuses and doing a job more funds 
mental than any prescribed in your ed: 
lege registers. Ways must be found ti 
induce more youngsters to aspire to 
reers in technology, and they must bk 
better prepared on entering college. 


Critical Shortage of Engineers 


We are all aware of our critical shot 
age of engineers. With less than 20,0# 
graduates this year, our needs are i 
excess of 40,000, with the prospect of! 
greater number required by industry by 
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the years immediately ahead. Our mili- 
tary authorities are justly alarmed for 
the national security. Modern wars are 
conflicts of technology, demanding more 
and better engineers in the Services and 
in the production of arms. We are 
rapidly losing the edge which we have 
had on Russia. Our superior technical 
knowledge has heretofore offset their 
greater manpower and supply of natural 
resources, but the gap is closing. Reliable 
information indicates that half of the cur- 
riculum of the secondary school in Russia 
is devoted to scientifie and technical sub- 
jects and that one-third of their college 
students are taking engineering. 

Our national abundance has aroused 
jealousy and even enmity in other parts 
of the world. There are those, not being 
capable of achieving a comparable stand- 
ard of living by their own efforts, who 
would like to undermine ours. With 6% 
of the world’s population and less than 
7% of the land area, we in the United 
States make, use, and produce nearly 50% 
of the world’s goods. In three hundred 
years this nation has progressed from a 
virtual wilderness to the highest standard 
of living the world has ever known. How 
has this been achieved ? 

America was settled by freedom-loving 
men of strong faith with the courage to 
fae the unknown and to earve their 
destiny despite hardship and adversity. 

They came to an economie and indus- 
trial vacuum, without the restrictions im- 
posed by centuries of precedence and 
tradition to confine their endeavors. It 
was a virgin country where they could 
plan, build, and develop according to 
their native common sense and initiative. 
They devised a system of government 
permitting competitive enterprise with the 
hope of reward for success and the risk 
of loss for failure, but with the liberty to 
ty and try again. They built an indus- 
tial empire with a philosophy of mass 
production, that there might be an abun- 
dance of goods which most people could 
ifford to buy. With ample risk capital, 
farsighted and efficient management, a 


high level of general education, and com- 
petent inventors, scientists, and engineers, 
we have come a long way with amazing 
rapidity. 

Since the year 1900 our population has 
doubled. And, due to the use of power 
tools on the farm, the proportion of 
farmers (to other workers) necessary to 
feed the rest of the nation has materially 
decreased since the turn of the century. 
Due to these two factors, the number of 
workers available to perform or build all 
the rest of the services, necessities, and 
luxuries of life has increased from 17,000,- 
000 to 55,000,000. But this represents 
only a part of the gain, for during these 
five decades, the tools and power which 
have become available in industry have 
increased the productivity of the worker 
as much as a hundred-fold. 

Every step in this progress has re- 
quired the services of the engineer. In 
1900, there was one engineer to 290 in- 
dustrial workers; in 1954, the ratio is one 
to 65. As we extrapolate the curve, we 
wonder how we ean supply the demand 
for more and more engineers. What can 
the engineering colleges do to meet this 
potential crisis? They must go beyond 
their cloistered halls and work in other 
fields with the same effectiveness that has 
accomplished so much in improving their 
own curricula. 


Need More Properly Prepared 
High School Graduates 


A farmer cannot produce a good crop 
from poor seeds, nor can a_ skilled 
mechanic produce good tools from in- 
ferior steel. The technical colleges can- 
not produce sufficient well-trained en- 
gineers unless they have an ample sup- 
ply of properly prepared high school 
graduates to draw upon. The acute 
problem really begins at the end of the 
second year in high school, for, if by this 
time the student has not made up his 
mind to pursue a technical career, he is 
unlikely to take those courses which are an 
essential foundation for the tough cur- 
riculum of the engineering college. Few 
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youngsters in their middle teens have 
made up their minds about what they 
want to do in life, unless it be to pursue 
some romantic interest popular in the 


events of the day. Most of them can’ 


name scores of ballplayers, movie stars, 
military heroes, and even some scientists 
and inventors, but few could name a single 
prominent engineer or tell who was re- 
sponsible for a current outstanding en- 
gineering project. The problem is how 
to encourage those with natural mechanical 
or scientific inclinations but without a 
realization of their latent aptitudes to 
consider a technical education. 

The engineer has not been glamorized as 
have those in other professions. He is 
seldom the hero in a novel, TV script, or 
motion picture, and rarely appears in the 
news of the day. There are a number 
of reasons for this situation. The ethics 
of the profession frown upon personal 
publicity, and many engineers consider it 
beneath their dignity to appear in the 
spotlight even for notable accomplish- 
ments. Engineers do not work directly 
with the public in the same way as the 
doctor, the minister, or the lawyer, but 
in general they are submerged in large 
corporations, government agencies, and 
educational institutions. 

Many a capable youngster is groping 
and is uncertain of what he wants to do. 
What can be done to foeus his thinking 
on engineering? Creative work, service 
to fellow men and country, the building of 
ereat structures, the thrill of discovery in 
research may offer arguments fine and 
true, but they are unlikely to motivate the 
youngster whose mind is partly on the 
next school dance or on whether he can 
borrow his father’s car. 

How can engineering be so dramatized 
over the length and breadth of the land 
that thousands of boys and girls who have 
not yet determined upon an engineering 
or scientific career will be persuaded to 
look ahead with enthusiasm to the gruel- 
ing grind? Argument, no matter how 
persuasive, must be supplemented by an 
appeal to the emotions. Appeals to rea- 
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son may work with an individual or q 
small group, but with little success with 
unseen masses, as amply proven by the 
experience of radio broadcasters. Sine 
audience mail has proven the best way 
of determining program popularity, all 
returns are systematically recorded. The 
ratio of response from appeals to the 
emotions, as compared to serious broad- 
casts, indicates a ratio greater than 10) 
to 1. 

A ten-year-old infantile paralysis victin 
sang “Over the Rainbow” and asked for 
contributions to the March of Dimes, ani 
1,393,590 responses came in. Listener 
were invited to send a cheery card toa 
youngster who had been bedridden with 
rheumatic fever since babyhood. He re. 
ceived over 100,000 pieces of mail and 45) 
gifts, including train sets and bicycles. 

On the other side of the picture, one 
broadeast on the functions of the United 
Nations drew 1030 letters, and a similar 
one at a later date, only 45. A speech by 
Herbert Hoover on a public issue of ne 
tional consequence brought in 2998 re 
sponses. 


Emotional Appeal 


A classic example of the emotional ap- 
peal was an episode on a radio prograll 
entitled “Ma Perkins,” a fifteen-minute 
“soap-opera” serial, running five times 
week. Ma Perkins was a homey character 
with a simple, appealing family, whos 
experiences were as real to her loyal 
audience as those of their next-dow 
neighbors. They rejoiced with her suc 
cesses; they grieved over her tribulation 
At the appropriate season, Ma Perkits 
decided to plant some petunia seeds. She 
prepared the ground in her little garde. 
and the seeds were sown. Day by di 
the audience followed their progress. Th 
ground was watered, the tiny sproul 
broke through the ground, the weeds wet 
pulled, the plants matured, and lo, ot 
day a bloom appeared. At this stage the 
announcer came on the air and said, “Hor 
would you like to have some of 
Perkins’ own petunia seeds?” 
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Let us analyze the results of this simple 
episode critically. It did not oceur to the 
audience that Ma Perkins, her garden and 
seeds were a figment of the imagination. 
They did not visualize an actress reading 
a prepared script before a microphone, 
freshly typed by a professional script- 
writer. They did not stop to consider 
that, even in character, Ma Perkins would 
not have had wholesale quantities of 
petunia seeds. Yet they were motivated 
to go through the involved process of 
securing a dime, a box top, and the 
complications of mailing. When the re- 
sponses were counted, over 1,100,000 
dimes had been sent in, taxing the re- 
sources of the seed wholesalers of the 
country. That appeal went direct from 
the ear to the heart, and by-passed all 
mental processes; for had the facts been 
considered logically, the dimes would have 
been few. A careful tabulation of the 
returns showed that they represented a 
fair eross section of the American people. 
Appeals to the emotions react on all. 

Careers in engineering must be sold to 
young people in increasing numbers if the 
future welfare of our country is to be 
served. Its success will depend on how 
well the profession can be dramatized. 
This task is the great new responsibility 
of educators in the engineering field. 

If they appreciated the needs, teachers 
as far down as the middle grades could 
also be of material help in fostering an 
wge for technical careers, especially in 
those mentally, and temperamentally 
suited. Many a lad has been lost to en- 
gineering through lack of the right ap- 
peal in preadolescence. 

A Science Fair held last month at the 
Museum of Science and Industry, the re- 
sult of a competition among high school 
students, resulted in over five hundred 
exhibits, chosen from thousands. Each 
was demonstrated by the students who 
designed and built it. These exhibits 
evidenced an extraordinary knowledge of 
sientifie principles. They ranged from 
models of reactors and jet engines to 
collections of butterflies and fossils. The 


Fair attracted over 26,000 other students 
on the first of the three days that it was 
open, many of whom undoubtedly re- 
ceived a real inspiration from it. 

There was recently installed in tke 
Museum of Science and Industry, Colleen 
Moore’s Doll House, a fabulous fairy 
castle costing over a half-million dollars. 
You might well ask, “What has this to do 
with either science or industry?” Indi- 
rectly, it has a lot, for 100,000 youngsters 
a year will come to see it who would 
not walk across the street to see the finest 
exhibit on science or industry. During 
their visit they will be exposed to in- 
triguing technical exhibits, and many will 
have their interest aroused. It is better 
to proselyte among those not already 
convinced. 


Stimulation of Interest 


The stimulation of interest in tech- 
nology is the primary challenge, but this 
is only the first half of the problem, for 
even when successful, it demands a quality 
of instruction in the third and fourth 
years of high school, particularly in the 
basie sciences, that must be adequate to 
prepare the graduate for his years in 
college. A recent survey among a large 
number of high school seniors indicated 
that the percentage who had taken courses 
in the basie sciences was alarmingly low: 
15.4% in elementary algebra; 1.5% in 
solid geometry and trigonometry; 4.9% 
in chemistry; and only 4.0% in physics. 
Chicago public high schools do not require 
mathematics as a prerequisite for gradua- 
tion, and some do not have a single class 
in physics. 

The trouble goes back to the elementary 
schools, because if the pupil has not 
mastered such simple fundamentals as the 
multiplication table and decimals, he is 
so handicapped that each succeeding 
course in science becomes too diffieult to 
warrant going further. It is human 
nature to cherish the memory of a pleasant 
experience and to draw down the curtain 
of oblivion on one which was repulsive, 
boring, or too difficult. Many a student, 
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on passing his final examinations in 
mathematics, physics, and chemistry, has 
exclaimed, “Thank goodness, that’s over! 
Believe me, I would never want to go 


through that again.” Uninspired and | 


inept instruction has too frequently made 
these all-important subjects a. nightmare 
for the student. His attitude is com- 
municated to his fellows, and they shy 
away from subjecting themselves to the 
same ordeal. 

With different teaching techniques and 
a more appealing presentation, the most 
difficult subjects can be made interesting 
and enjoyable, and fewer students would 
fail in their first year at college. 

The teacher could well adopt the art 
of the salesman, a term which would not 
have an obnoxious connotation if the at- 
titude of the true salesman were better 
understood. He is neither a peddler nor a 
hawker. A real salesman is one with 
high ethical standards, because his stock 
in trade for repeated sales is the con- 
fidence that he builds up in his prospects 
over the years. 

He must know his product thoroughly 
with all its qualities and limitations. He 
must conscientiously believe in the merit 
of his product, for he will make sales, not 
so much by his words as by the conviction 
emanating from him. He will thoroughly 
analyze the needs of the prospect and be 
the first to recommend a competitor’s 
product if his own brand will not satisfy 
the need. He believes that his product 
ean profitably supply a need which his 
prospect may not realize exists. Clearly 
and logically he presents his case. He 
refrains from exaggeration, believing with 
Benjamin Franklin that a mild statement 
is the most convincing. 

Three shoe-shine parlors were estab- 
lished in a single block. The boy at the 
first corner erected a sign saying, “The 
best shoe shine in the United States.” 
The one at the other corner, not to be 
outdone, had his sign read, “The best shoe 
shine in the whole world.” Little area 
remained for the one in the middle of the 
block, so his modest sign read, “The best 
shoe shine in this block.” 


There are no salesmen behind the Iron 
Curtain, the public being permitted to buy 
certain things and ordered to buy others, 
Too much of this attitude exists in the 
classroom. The teacher should emulate 
the good salesman—know his subject thor- 
oughly, be convinced of its importance, 
know that his student has a vital need 
which he can supply, and induce the 
student really to want it, by employing 
those devices which make it most palatable 
and persuasive. 


Selling is Essential 


Selling, in the sense in which I am 
using it, is essential in all the media of 
mass education. We have mass education, 
in some degree, in magazines, newspapers, 
motion pictures, radio, television, exposi- 
tions, churches and museums. While the 
effective techniques of teaching in all 
these media are essentially the same, they 
differ radically from those of the class. 
room. The characteristics of formal edu- 
cation diverge widely from those of mass 
education. However, they complement 
each other, rather than overlap or con- 
pete. 

In formal education, especially below 
the college level, the students are & 
sentially of the same age and _ scholastic 
and cultural backgrounds. Attendance is 
compulsory and under discipline. The 
courses are coordinated and sequential, 
with individual attention from the teacher. 
There is home preparation, repetition, ani 
competition with fellow pupils. 

Those exposed to mass education are of 
all ages from two to toothless. They ar 
of all educational backgrounds from kit 
dergarten to Ph.D. There is no home 
work, no competition for marks or pr 
rental approval. If there is repetition, i 
is for things they know and enjoy, rather 
than for subjects difficult to learn. Ye 
this heterogeneous group is, in general 
exposed to the same things simultaneously. 

Since attendance in mass education ¥ 
voluntary, special ingenuity is require 
to intrigue interest and make it an & 
joyable experience. Use of all the device 
of showmanship, drama, and entertait- 
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ment is necessary to hold the interest of 
the student. The explanation or demon- 
gration must be so lucid and under- 
sandable that the visitor or reader feels 
acompelling urge to see it through. 

In the classroom the student is held 
physically by discipline, but his mind and 
attention may have drifted far afield. 
Restraint is a poor substitute for holding 
attention, interest, and enthusiasm. He 
who attends class with pleasurable ex- 
pectation is more susceptible to learning 
than he who considers it an inescapable 
obligation. That which is learned through 
wderstanding rather than rote memory 
will remain as a guidepost when theorems 
and formulas are long since forgotten. 
That some gifted teachers are able to 
accomplish this only emphasizes the lack 
in others. 

I well remember my professor of mathe- 
maties at Cornell who conducted an eight 
d'elock class, six days a week. He had 
the knack of making real, and applicable 
to the experiences of life, abstract and 
aademie paragraphs in the textbook. I 
reeall that in a problem involving the 
intersection of two curves, he deseribed 
acottontail rabbit sitting in a hedgerow. 
Adog enters the field, sees the rabbit and 
takes off after him. The rabbit runs in a 
straight line, but the dog, instead of 
heading him off, runs directly at him and 
henee on a curve. It took two pages of 
calculus to catch that rabbit, and, though 
it was forty years ago, I ean still see 
that hound dog chasing it across the field. 

Abstractions, the practical application 
of which seems to end with memorizing 
them, would take on a different aspect if 
tied in to those normal experiences of the 
student which affect him personally, or if 
the problem ean present a predicament or 
experience in which, in his imagination, 
he ean make himself a part. 

Successful mass education must be so 
planned that a stimulating interest is 
aroused on first contact, for normally 
split-second decisions are made. As we 
thumb through the pages of a favorite 
magazine, we pass up several articles until 
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some outstanding picture, title, author or 
catch-phrase causes us to pause for a 
second look. As we spin the dial of our 
radio, something causes us to stop at one 
station after passing up several others; as 
we walk through a museum, exhibits on 
all sides demand our attention, but we 
see only a few. Something must intrigue 
our fancy at the first brief glance to in- 
vite a try. 


Interest Must Be Held 


In mass edueation, interest must be 
held from instant to instant, for if it is 
relaxed, even momentarily, the student 
cuts class. As we start reading a column 
in the newspaper or an article in a maga- 
zine, the first paragraphs hold our atten- 
tion, but let the author become inept, 
inane, or just boring, and we turn the 
page and seek something new. We may 
be listening to a radio program with in- 
terest, but let the speaker get dull or the 
interest pall, and that powerful censor, 
the thumb and forefinger, comes into play 
and we spin the dial and are lost forever. 

In museum exhibits, the greatest edu- 
cational advantage is achieved by first 
showing the people what they want to 
see, for then they are willing to look at 
what you think they ought to see. 

The Museum of Science and Industry 
in Chicago is an institution for mass edu- 
cation. It is not a museum in the classical 
sense. It is not a repository of historical 
objects or of scientific collections in end- 
less rows of glass cases. It endeavors to 
demonstrate the laws of basic science and 
their application to industry. Through 
sequential exhibits which tell a story, it 
portrays the elements which have made 
America pre-eminent in production. This 
year it will be visited by two and a half 
million people who will spend an average 
of three hours within its halls. Many of 
these are organized school groups. Last 
month in a single day there were 92 
schools represented from seven states. It 
is a healthy sign that teachers are realizing 
that, while basic education and the ability 
to think a problem through can be taught 
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the classroom, exhibits demon- 
strating the laws of science and the 
methods of industry are essential in 
rounding out the student’s conception of 
the world in which he lives. 

But the real key to the situation is 
whether the youngster enjoys the experi- 
ence and wants to come. In a recent 
article in the Saturday Evening Post, the 
author epitomized the Museum’s exhibits 
by saying, “You wouldn’t think that many 
people would go out of their way to 
detect the radioactivity of an isotope of 
strontium, but in Chicago, children ery for 
it.’ He referred to a tank of live frogs, 
some of which had been made radio-active. 
Visitors could locate the “hot” ones with 
a Geiger counter. 

We have found at the Museum that 
even the most complicated of scientific 
concepts, such as those in the nuclear 
exhibit, can be made clear with the proper 
demonstration equipment, by a step-by- 
step sequence of presentation, and by 
eliminating those unessential details dear 
to the heart of the specialist. It is par- 
ticularly necessary to start the explana- 
tion on page one. The expert is too 
likely to assume that the first steps are 
obvious and familiar to everyone, when 
actually they may be unknown to those 
whose interests lie in other fields. 

All too frequently textbooks and mu- 
seum labels are technical gobbledegook 
written by experts more to impress their 
associates in the field than to enlighten the 
student or public. 

The textbook definition of the Second 
Law of Thermodynamics is, “No change 
in a system of bodies that takes place of 
itself can increase the available energy of 
a system.” Lord Kelvin’s elucidation of 
the law should make this perfectly clear 
to the ladies present. He explains, “It 
is impossible by means of inanimate ma- 
terial agency to derive mechanical effect 
from any portion of matter by cooling it 
below the temperature of surrounding 
objects.” Kettering, with the knack of 


only in 


making complicated things simple, says 
all this means is, “You can’t push on 
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something going faster than you are,” 
Perhaps not scientifically inclusive, it at 
least gives the student an idea to start 
on, and he can progress to more exactitude 
from there. “The mind of man is less 
confused by a mystery he cannot under- 
stand than by an explanation he cannot 
comprehend.” 

Some time ago we were entertaining a 
group in the educational field at the 
Museum. They observed a “mobile,” a 
series of arms swinging in different 
planes, which was then new. It was 
purely architectural and decorative and 
had no other significance. Several in- 
quired what it was. At lunch, with the 
purpose of being humorous, I described 
it as a turbo encabibulator, of which “the 
suspensorial multiple planar ovoids, on 
their circular swings, exhibit the skor dis- 
placements by their stepform-phased re- 
ciprocatory excursions. In their ampli- 
tudinal range these exponentially damped 
oscillations deplenerate co-sinusoidally.” 
This was sheer nonsense and gibberish, 
but instead of the laugh I expected, they 
nodded their heads in understanding ap- 
proval. 


Important Function 


An important function of the Museum 
is to make real that which the student 
learns theoretically in the classroom. He 
may be able to give a parrot-like recita- 
tion of a theorem without understanding 
its application. Incidentally, high marks 
are sometimes a poor criterion of what 
the student really knows, for his endeavor 
to get them may be at the sacrifice of 
basie comprehension. 

Newton’s Law of Motion (there used 
to be three when I went to school) cot- 
tains eighteen words with two footnotes 
that explain terms. An average student 
should be able to memorize it in a few 
minutes, and be marked perfect on 4 
subsequent examination, yet might have 
only the vaguest idea of what it means. 
To illustrate this principle, I described an 
exhibit to a group of secondary school 
physies teachers planning tours for theit 
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dasses. I asked the group if they knew 
Newton’s Law of Motion. Somewhat 
taken aback, they allowed that they did. 
§o I continued : 

There is a turntable about six feet in 
diameter, free to turn on its pivot. Around 
the periphery is a miniature railroad 
track. When a button is pushed, electric 
arrent starts a small train. Then, I 
asked, what happens? They said that for 
wery action there is an equal and op- 
posite reaction, and when the train moves 
forward, the track revolves backwards. 
Correct. Now I continue to hold the 
button—what happens? Some thought 
the relative motions would continue, but, 
of course, when the train reaches full 
speed, there is no longer the force of 
aeeleration, the track stops and the train 
continues merrily on. Now, I take my 
fnger off the button, hence cutting off 
the current. What happens? Silence! 
4s the train slows down, the force of 
deceleration is in an opposite direction 
to the travel of the train, hence its re- 
ation being forward, the track starts 
up in the same direction as the train is 
moving. They all wanted to go up and 
push the button for themselves. 

They also saw a miniature cannon 
mounted on a track. While still sta- 
tionary, a cannon ball was spring-fired 
vertically into the air and, as was ex- 
pected, it dropped back into the muzzle 
of the cannon. Then the cannon was 
moved rapidly along the track and, while 
till in motion, the ball was again fired. 
It performed a graceful curve in the air 
ad again dropped back in the still- 
moving muzzle of the cannon. 

Demonstrations of this kind make an 
indelible impression and an understand- 
ing not possible with words alone. 

In the exhibit of the Commonwealth 
Edison Company, there is a demonstra- 
tion of the economy of electric power. 
The public is invited to pedal a stationary 
bieyele to which is geared an electric 
generator. Appropriate meters and a 
slowing lamp indicate the amount of 
physical work required to produce a given 


amount of electricity. An unusually 
strong teen-ager, by exerting maximum 
effort, can register one-half kilowatt. If 
he is able to maintain this rate for two 
seconds he is awarded a metal dise in 
which is imbedded a _ one-cent piece. 
Around the edge is this inseription: “If 
you continued this rate of work for one 
hour you would produce one cent’s worth 
of electricity.” The recipient can readily 
visualize that this would be a hard way 
to earn a living. It would take four 
husky men to produce a half-kilowatt for 
an hour, and if they were paid the nominal 
sum of a dollar an hour, it would make 
the cost ratio of manpower to electrical 
power 400 to 1. 

No label could carry so effective a mes- 
sage as this personal experience. Ex- 
hibits which have visitor participation are 
the most popular and effective. The 
visitor does not want to be told. He 
wants to find out for himself through the 
use of his own muscle and brain. This is 
demonstrated by the excessive wear on 
the carpets in front of such exhibits. 


Make Education Fun 


While such elaborate equipment is not 
feasible for the schools, nevertheless, much 
of the technique of making education fun 
could be brought to the classroom if the 
teachers had the willingness and ability 
to do it. This active organization might 
do much to further the idea that learning 
can be fun, to the great benefit of the 
college, the student and the country. 

What I have said thus far applies 
principally to the primary and secondary 
grades. What more can be done at the 
college level? 

In former years there was much criti- 
cism that an engineering education was 
too restricted and that graduates were not 
sufficiently well rounded to progress be- 
yond the narrow confines of the profes- 
sion. Due to recommendations made by 
your Society, there are being incorporated 
in the curriculum certain humanistic-social 
subjects. These will undoubtedly make 


for a fuller life and a deeper apprecia- 
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tion of cultural and spiritual values. If 
these studies are to be of greatest value, 
they must be closely integrated to the 
needs of the engineer. 

In later life his salary and advance- 
ment will depend not so much on what 
he knows, as on what he is able to pro- 
duce for his immediate superior. If he 
is a good engineer, he will be assured of 
a steady job, but his promotions will come 
as he is able to produce more than the 
company expected of him and as his con- 
tributions to its welfare go beyond a 
routine position. 

Second to our need for more engineers 
is our need for leaders. Some men are 
born leaders, and many of those with an 
engineering education rise rapidly to the 
top. Forty per cent of the principal 
executives of our major corporations have 
a technical background, predominating 
over the lawyer and banker of former 
years. The administrative ability of the 
trained engineer is being recognized to- 
day and his talent applied to the broad 
field of management. 

But leaders are not being born fast 
enough to supply the inereasing demands 
of this technological age. We are living 
in an intensely competitive world, and 
America can hold its dominant position 
only by producing more and better lead- 
ers to guide our destiny. Here lies a 
great challenge to the colleges. Poten- 
tially, an engineering background affords 
the greatest opportunity for supreme 
contributions to our national welfare in 
whatever field the graduate enters. The 
college can do much to make that poten- 
tiality a reality. 

The college can warn the student 
against the traits of mediocrity. Most 
people want to be followers; they prefer 
to take, rather than give, orders. They 
shun responsibility; they dread making 
decisions; they watch the clock, rather 
than put in the extra effort to get a job 
done; they want security without earning 
it; they find physical effort preferable 
to constructive thinking. 

The father of a college graduate called 
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up a friend, a railroad president, and 
requested a job for his son. In a sub- 
sequent interview with the president, the 
boy was asked what he would like to do 


- on the railroad. He wasn’t sure, so the 


president sent him out on the road for a 
week to look over the various jobs and 
then come back and tell him what he 
wanted to do. When the week was up, 
the young man reported, saying, “You 
know the man who goes around with a 
hammer tapping wheels to see if they are 
cracked? Well, I’d like to help him 
listen.” 

In his primary role, the engineer is not 
a leader, either by training or function, 
That so many break away from routine 
to achieve top rank is indicative of the 
soundness and versatility of a technical 
training. The colleges have been so intent 
on making good engineers that they have 
failed to develop latent talents of leader- 
ship. Innate ability or inspiration of 
the individual, rather than his undergrad- 
uate training, has produced the leader. 

Sometimes small incidents single out 
the individual from the mass of his fel- 
lows and kindle the spark of leadership. 
Recognition of a task well done may be 
just such an incentive. The college 
should train the engineer to speak well 
and convincingly in public. It should 
give him a correct picture of our great 
industrial empire and what makes it tick. 
It should not so overburden him with 
laboratory reports that he feels he cannot 
spare the time for extracurricular ac 
tivities. The professor who takes a per- 
sonal interest in the student can give him 
an insight into the philosophy of life. 
He can tell him of the importance of 
personal appearance and the social amen- 
ities. He can fire the imagination with 
the great opportunities that lie ahead to 
the one who has the will to achieve. 


Engineering Approach 


Many of the ills that beset the country 
today are due to a failure to learn the 
facts, to analyze a situation thoroughly, 
and then act on it without fear or favor. 
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Many of these difficulties would have 
jen obviated if they had been con- 
jdered by what has been aptly called the 
“gineering approach.” This is a sys- 
matic quantitative analysis to deter- 
nine the relations between cause and 
diect. The engineer is trained to be cer- 
tin of his facts and to be sure that he 
has all of them. He designs with mathe- 
natical precision, but has the constructive 
imagination to foresee difficulties and be 
prepared to overcome unexpected ones if 
they occur. He must make ample allow- 
ance for factors that cannot be accurately 
pre-determined. He is trained never to 
fy in the face of fact through ignorance, 
pidity or lack of time or money. He 
must not gloss over points which affect 
him adversely or eliminate those which 
don’t jibe with his preconceived ideas. 
He cannot act on guesses, whims or 
hunches and he must be without bias or 
prejudice. He cannot indulge in half- 
baked dreams or take long chances on 
urealistie premises. The engineer has 
no corner on integrity, but all of his 
training is designed to make him think 
accurately and realistically. 

If this type of thinking had been ap- 
plied by our leaders in our diplomacy 
with other nations, and to the economic 
and political acts of our government, 
many of the blunders which have been so 
cstly in lives, dollars, prestige and se- 
curity, would have been avoided. 

The engineer must be trained in public 
relations that he may go beyond his slip- 
stick and blueprint and take a broader 
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interest in publie affairs and his fellow 
man. He must learn to sell himself in 
order to render the real service of which 
he is capable. He must develop better 
insight into what motivates people to act, 
he must have the diplomacy to persuade 
others to think as he does, and he must 
have a fuller appreciation of human re- 
lations. 

He who produces the goods and services 
of our abundant living should be fully 
conversant with the factors which have 
made it possible. Too many college 
graduates have erroneous ideas on big 
business, mass production, our competi- 
tive enterprise system, and private owner- 
ship. Unwittingly, they would tear down 
that which their liberty-loving and in- 
dustrious forebears have built. They are 
so sure in their misconceptions. Ketter- 
ing says, “It is not what you don’t know 
that is harmful, but what you do know, 
that isn’t so.” They must be set aright 
on the fundamentals of our economic 
system. 

More young men and women must be 
inspired to take technical courses. Em- 
phasis must be placed on the basic sciences 
in the lower grades, and teachers must 
develop the technique of making them en- 
joyable and practical. Courses for engi- 
neers on humanistic-social subjects should 
stress leadership, public relations, and a 
knowledge of the factors that have made 
our country pre-eminent. In producing 
a well-rounded graduate, the college must 
train him, not only to be a good engineer, 
but to be a leader as well. 


College Notes 


G. Stanley Meikle, research director 
of the Purdue Research Foundation, will 
become vice-president of that foundation 
July 1, and will be succeeded in the capac- 
ity of director of research by Dr. Ralph 
A. Morgen, who is currently Program 
Director for Engineering of the National 
Science Foundation in Washington, D. C. 


Announcement of the change was made 
today by President Frederick L. Hovde 
of Purdue University, who is also presi- 
dent of the Research Foundation. The 
change was approved yesterday at the 
annual meeting of the directors of the 
foundation. Mr. Meikle will succeed 
Charles J. Lynn, of Indianapolis. 
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Goals of Research 


By L. A. DUBRIDGE 


President, California Institute of Technology * 


As the title of my remarks suggests, I 
am not proposing today to argue about 
the desirability or importance of research, 
about its cost or about the shortage of re- 
search people or research funds. All 
these things, before this audience, can be 
taken for granted. 

But I am going to take the liberty of 
reflecting for a few moments on another 
subject, which possibly should also be 
taken for granted; namely, the place and 
purpose of research in science and engi- 
neering in an educational institution. 

Clearly, in order that my remarks on 
this subject should make sense, I must 
explain what kind of an educational in- 
stitution I am talking about and I must 
state my own philosophy of what such 
institutions should be. 

Obviously, I am not going to be talking 
about either public or private elementary 
schools or high schools, or even junior 
colleges. Nor shall I try to encompass the 
problems of the separate liberal arts col- 
lege. In fact, in order that I may stay 
within an area which has relevance to the 
interests of this audience, I shall speak 
only of such institutions of higher educa- 
tion which are or which include schools 
(or divisions or departments) of engi- 
neering. On the other hand, I shall also 
exclude institutions—if there be any such 
—which include within their curricula no 
offerings other than those leading to a 
Bachelor’s degree in engineering. In 


* Presented June 15th 1954, at the 50th 
Anniversary celebration of the founding of 
the engineering experiment stations at the 
University of Illinois and Iowa State Col- 
lege, Annual Meeting of A.S.E.E., Univer- 
sity of Illinois, Urbana, Il. 
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other words, I shall be talking about re. 
search in institutions where both under. 
graduate and graduate work in engineer. 
ing (and presumably in science and pos- 
sibly in other fields too) is being offered, 

In fact, as you will see, I am really 
talking about a university in the sense in 
which that term was used by the Commis. 
sion on Financing Higher Education; 
that is, an institution offering graduate 
work in more than one professional field. 
(Under this definition, M.I.T., Caltech 
and Carnegie Tech are universities. 4 
separate law school or medical school 
would not be.) 


Now I must admit that 1 have a 
highly prejudiced—almost emotional— 


feeling about universities. I happen to 
think that they are just about the most 
important institutions in the Westen 
World. I believe they have made con- 
tributions to western civilization—phys- 
cal, intellectual and spiritual contribi- 
tions—which are beyond the power of any 
man to compute or to comprehend. And 
I believe that the nature of the civilizatio 
that our grandchildren. will inherit o 
this earth will depend in a critical—pos 
sibly in a decisive—degree on what out 
universities do, or fail to do, in coming 
years. 

I believe in this decisive role of the 
university, not because I deprecate the 
role of our other educational, religiou 
and political institutions; but I believe 
that the way in which civilization changes 
over the centuries is largely determined 
by how men use their heads. The univer- 
sity, as I view it, is the spearhead of 
man’s efforts to make better use of whit 
is in his head. It is at the university that 
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nen’s intellectual abilities are sharpened 
ad are brought to focus on mankind’s 
ysie problems. At the university, man’s 
intellectual forces are mobilized for the 
attack on those great unknowns which lie 
just beyond the frontiers of knowledge. 

It is the role and the task of the uni- 
versity to be eternally dissatisfied—dis- 
atisfied with man’s inadequate knowl- 
edge; dissatisfied with the ways in which 
he uses his knowledge. Thus, the chief 
aim of a university must be, not merely to 
ielp individual men to learn more, but to 
help mankind to know more. 


Research Fulfills Primary Aim 


And that is about as succinet a way as 
Iknow of expressing, not only the goal of 
auniversity, but the goal of research—to 
help mankind to know more. Research, 
indeed, is the specific mechanism through 
which the university seeks to fulfill this 
primary aim—to enlarge man’s under- 
sanding of the world, his understanding 
of his fellow men and of himself. 

You will note that I have used inter- 
thangeably the phrases, “to know more” 
and “to understand more.” I do this 
without apology—and, in fact, with em- 
phasis. To know and to understand are 
not quite synonymous. For, though one 
can normally not understand without 
knowing, we frequently know things we 
do not understand. Yet the goal of 
sienee must be not merely to acquire 
knowledge for its own sake, but to secure 
knowledge as a step toward understand- 
ing. A research project collects facts, 
experimental data, not solely to prepare 
tables of numbers, but as an aid to find- 
ing or perfecting a theory, an interpreta- 
tion, an understanding of the phenome- 
non. Furthermore, we must be most 
exacting in determining how far under- 
standing has been achieved. In the field 
of science we require that understanding 
shall be quantitative, not merely qualita- 
tive, and that it lead to the ability to 
predict. We require that our theory ex- 
plain all the related facts, not just some 
of them, that it describe accurately in 
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advance all experiments which we per- 
form. We also aim for theories which 
have simplicity, elegance, beauty. Reach- 
ing an understanding of things not only 
satisfies an intellectual desire, but an 
emotional or aesthetic one too. 

In short, then, if the goal of a univer- 
sity is to help men learn more and to 
help man understand more, then the place 
and purpose of research becomes obvious. 
Research is essential to the fulfillment of 
the university’s mission. However, the 
research undertaken must be devoted 
solely to achieving that mission—achiev- 
ing understanding. 

Now I think it is unlikely that anyone 
here will quarrel seriously with what I 
have just been saying. I would probably 
do well to drop this discussion right at 
this point while our minds are still on 
high minded principles on which we all 
agree, and let each individual and each 
institution reach his own conclusions as 
to how to carry the principles into prac- 
tice. However, I know that engineers are 
“practical” people and so I shall go a 
step further and expose some of my own 
prejudices on the practical applications 
of these principles. Here we may tread 
on delicate ground—but with your per- 
mission, I will tread anyway. 

What ideas do these general principles 
suggest in regard to the research program 
in a school or college of engineering? I 
suggest that they lead to at least three 
useful rules. 


Maintain Close Tie with Basie Sciences 


Rule One: Maintain a close tie with 
the basic sciences. An engineer, after all, 
is someone who is putting to practical use 
today what some scientists discovered 
yesterday. It is pretty likely that the 
scientists may have a pretty good grasp 
of what they discovered and their knowl- 
edge and understanding will be useful in 
developing applications. Still more im- 
portant, the engineer is interested—or 
should be—in the new practical applica- 
tions of tomorrow. These will depend on 
what the scientist is working on today. 
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Now I know the disdain that many en- 
gineers have for physicists. They are 
such impractical guys. Why don’t they 
work on something useful? Ill return to 


this question later, but right now I’ll only’ 


say that if the engineers during the 30’s 
had only absorbed a little more of the im- 
practical work of the nuclear physicists, 
there wouldn’t be so much nonsense in 
the air today about nuclear power. The 
sooner the engineers take over this field, 
the better. The physicists have a bear 
by the tail and they would like to get rid 
of it. Fortunately, there are a few good 
engineers getting into the business. But 
the rate at which new ones are being 
trained—adequately trained—is so low 
that it will be 20 years before the engi- 
neers are really ready to take over. In 
the old days a 20-year gap between the 
physicist and the engineer was not so bad. 
But things happen faster now and the 
transition should take place more quickly. 
For this reason, the engineer who is at- 
tempting to earry on scholarly work or 
research is missing an opportunity if he 
does not keep in touch with the physicist, 
the chemist and even the biologist. Need- 
less to say, he ought to pass on what he 
learns to his advanced students. 

What are the fields of physics today 
that will be of engineering interest to- 
morrow? I don’t know! No one knows. 
That’s what makes engineering so much 
harder than physics. The physicist can 
go gaily on looking for new things in any 
field that amuses him. The engineer has 
to guess which new things he will wish 
he knew about five or ten years from now. 

However, it isn’t really that bad. Fer- 
tile and promising fields are reasonably 
obvious. For example, if the engineer 
keeps his eye on the fields of nuclear 
physics, the solid state, low temperature 
physics and microwave spectroscopy, he 
will have pretty good insurance for the 
future. In any case, more collaborative 


research programs between engineers and 
physicists would be a fine thing. Similar 
collaboration could also be productive 
with chemists, mathematicians, geologists 


and geophysicists. No individual or de. 
partment, of course, can cover all these 
areas. But if each person covers one, 
then all will be covered. 


Stick to Fundamentals 


Rule Two is closely related to Rule One, 
If the goal of university research js 
understanding, then this research must 
not only keep in touch with the basic 
sciences from which it springs, but it 
must also itself stick to fundamentals, 
It is too often assumed that, since the job 
of the scientist is to do “basic” or “funda. 
mental” research, therefore the job of the 
engineer is to avoid this and to invent 
gadgets. This is, of course, nonsense, 
The engineer in a wniversity has just as 
much obligation to stick to the funda- 
mentals in his field as the chemist or 
physicist in his. The university civil en- 
gineer is not concerned with designing 
just another bridge or dam, but with de- 
veloping new practices, new principles, 
new materials, new methods of structural 
design. The mechanical engineer does 
not simply invent an improved governor 
for a steam engine; he tries to advance 
understanding of thermodynamics, of solid 
and fluid mechanics, of the structure of 
matter, the nature of vibrations, o 
fatigue, ete., ete. 

The university engineer is thus in a 
extremely critical position, intermediate 
between the pure scientist on the one 
hand and the industrial designer or it- 
ventor on the other. To some extent he 
dees the things which the industrialist 
thinks the scientist ought to do—but 
which the scientist has lost interest i 
The physicist is engrossed in the problems 
of nuclear forces; who is going to de 
velop the fundamentals of nuclear teeh- 
nology. It’s a long step from Fermi’ 
first chain reaction to the first economic 
power plant—and lots of room in betwee 
for fundamental engineering research 
The same is true in any field. Isn’t this 
the proper place for. university resear¢h 
in engineering? 

This leads me to Rule Three: Be sutt 
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that the goals of sponsored research and 
sponsored research are the same. 

Here, of course, I enter a large subject 
which I cannot possibly take time to ex- 
plore adequately. But it is worth em- 
phasizing that if the goal of research in 
a university is understanding, then this 
goal is equally valid regardless of who 
is paying for the research. It is true that 
the degree to which a university can ad- 
vance toward its goal of understanding 
wil depend upon the availability of 
funds. But no funds should be large 
enough to purchase a deviation, delay or 
abandonment of that goal. The univer- 
sity is not a supermarket where a cus- 
tomer should expect to find any article he 
wants. It is not a job-shop, prepared to 
turn out a custom-built gadget for each 
and every comer. A university is not 
even a bank which likes to handle money 
just for the sake of handling money. 
When money diverts effort from proper 
goals, then the university is literally being 
robbed—no matter how much “overhead” 
allowance is attached to the contract. A 
big budget which is buying things the 
university has no business selling is a 
sham—and the real university may be 
suffocated under the load of padding it 
is foreed to carry around. 


Gift Horses Should be Looked 
in the Mouth 


It is high time, for example, that uni- 
versities ceased the practice of accepting 
any and all gifts or contracts—just be- 
cause they appear to come “free.” Gift- 
horses most emphatically should be looked 
in the mouth. I know of a college that 
onee accepted a gift of an enormous col- 
lection of stuffed birds. Now it is stuck 
vith the job of taking eare of them, and, 
in order to use them, they hire someone 
to give a course in ornithology—a course 
which that college, desperately short of 
funds to teach history and physics, has 
no business giving. 

T have heard of another institution in 
which half the electrical engineering de- 
partment is busily engaged in designing 


radar antennas—not because they are 
seeking to understand the radiation of 
electromagnetic waves, but because an Air 
Force contract for such gadgeteering was 
available. The exeuse was that they 
could hire three more engineers that way 
and these men sometimes helped with the 
teaching. On the same principle, I sug- 
gest that the college lease and operate a 
five-and-dime store, so that the people 
who work in it can also, on the side, 
teach economies, marketing, human rela- 
tions and business English. 

T am just as cognizant as anyone of the 
problems of financing higher education. 
I spent four years working on a Com- 
mission which studied the subject. We 
didn’t find any easy answers. But I did 
not become convinced that the problem 
would be solved by financing things that 
were not higher education. 

I must, of course, at this point recog- 
nize that, for better or for worse, the 
modern university has committed itself 
to earry on activities which do have little 
relation to higher education. The state 
universities render a variety of services to 
the agricultural community which might 
be more appropriately handled by some 
sort of farm bureau. And other local 
services have been assumed in special 
eases. Most important, the universities 
have been called upon, and have patriot- 
ically and properly responded, to help the 
national defense in time of emergency. 
The contributions which universities have 
collectively made in this area are beyond 
calculation. 

But we should not be led into thinking 
that designing weapons of war is a nor- 
mal and proper function of a university 
as a university. It is an emergency funce- 
tion rendered, in part, because special 
technical talents are available in univer- 
sities, and, in part, because certain ad- 
ministrative problems are avoided and 
because better people are attracted to 
university operated laboratories. I be- 
lieve there are sometimes even indirect 
benefits to the teaching or research pro- 
gram of the institution. If the projeet— 
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which is usually “seeret”’—can be housed 
and operated far from the campus as a 
separate establishment, it is possible that 
no harm will ensue. 


But we should not confuse the opera- - 


tion of special facilities or services for 
the government as a contribution to na- 
tional defense with the normal educational 
functions of a university. Take on these 
extra services, by all means, when it is 
necessary or desirable or patriotic to do 
so. But get rid of them too, when pos- 
sible. And in any ease, in times of peace, 
they must not destroy the major functions 
of a university for they are important to 
national defense too. 

On the other hand, we must hasten to 
point out that the normal, proper goals of 
a university can often be advanced by 
federal funds under research contracts or 
grants. I am all in favor of agencies like 
the National Science Foundation, the 
Public Health Service and the Office of 
Naval Research supporting research pro- 
grams in science and engineering which 
the universities themselves originate as a 
desirable part of their programs. This is 
fine and there should be more funds avail- 
able for these agencies to use in this way. 

All I am saying is that a proper re- 
search program in any field should not be 
abandoned or distorted or harmed by tak- 
ing on irrelevant work for which funds 
happen to be available—and then pre- 
tending that this irrelevant work strength- 
ens the program which it has damaged 
or displaced. 

I said a few moments ago that under- 
standing should be the goal of research no 
matter who finances it. Let me now add 
that when care and firmness and patience 
are exercised, financing can be found 
from many sources—private, governmen- 
tal, industrial, state—to support research 
which does lead to understanding. 


Research and Education 


I return now to a matter which has, no 
doubt, been bothering many of you as I 
have been talking about research and edu- 
cation. I have used these terms almost 
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interchangeably. I have spoken of re. 
search as a part of the function of higher 
education. I could equally well have 
spoken of education as a function of re. 
search. Some of you may be wondering 
whether I haven’t heard about the con- 
flict between teaching and research. How 
every faculty member and every institu- 
tion must decide how many of its hours 
and of its dollars must go to teaching 
and how much to research. 

The answer is ““No—I haven’t heard of 
the conflict.” I have heard a lot of argu- 
ment, but none that convinces me of a 
real conflict. If the purpose of a univer. 
sity is to advance understanding, then it 
follows that both the understanding of 
the student and of the teacher ought to 
go together. How a man can really teach 
science or engineering without acquiring 
a consuming curiosity about the many 
things that are unknown is beyond me. 
And how one ean get a glimpse of the 
unknown without an equally consuming 
desire to tell it to others who will carry it 
on is also a mystery. An inquiring mind 
must be the chief possession of university 
people—and that’s the only kind of 1 
mind that can either explore the unknown 
or stimulate students. I think history has 
shown that with but few exceptions, re 
search laboratories go dead when not 
stimulated by the continued intrusion of 
fresh young minds. And teaching estab- 
lishments also go dead when not infused 
by the inquiring spirit of scholarship. 

And let that be the fourth and final rule 
that emerges from our look at the goals 
of research: The student is the best friend 
a research man ever had—and vice versa! 


Vast Public Relations Job is Necessary 


In conclusion, I must express dismay 
at the vast public relations job to be 
done—with our students and with the 
general public. Why is it that there has 
grown up the widespread impression that 
science and gadgeteering are the sale 
thing? Why is it that so many people- 
including some in industry and some it 
government—believe that the universities 
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are in the business of making and selling 
gadgets? These same people have often 
heard that universities need money. So 
they naturally conclude that by buying a 
gadget from a university, they kill two 
birds with one stone—they get the gadget 
and take credit for helping the university. 
How can we correct these impressions? 
Possibly we have overemphasized the 
sadgets—including the weapons—that 
flow from science and technology. Pos- 
sibly we need to get back to fundamentals 
in our public relations too. Possibly it’s 
time to tell the world that the main pur- 
pose of science is not to produce bombs 
and guns and radar—or even refriger- 
ators, radios and color TV. Possibly we 
should come out boldly and unashamedly 
and tell the truth—the aim of the scien- 
tist and engineer is to advance human 
uderstanding. We believe in human 
uderstanding for its own sake. We be- 
lieve humans differ from the beasts largely 
in their ability and their urge to learn, to 
know, to comprehend. Men climb Mt. 
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Everest, explore the bottom of the sea, 
sail to the far corners of the earth, ex- 
plore the atom, the erystal and the stars— 
all because they are born explorers—be- 
cause men are always challenged by the 
unknown. 

And what good is understanding? 
Well, aside from the fact that we are 
unsatisfied without it—aside from the fact 
that intellectual achievement possesses 
beauty and elegance which is good for its 
own sake—understanding leads to ad- 
vances in human welfare. It abolishes 
ignorance and fear. It enables us to re- 
place the muscular efforts of slaves by the 
energy obtained from burning coal. It 
enables men to avoid cold and hunger and 
suffering and disease. Are science and 
engineering just the tools for man’s amuse- 
ment and for his ultimate destruction? 
Let us say rather—and more truthfully— 
that they are his chief tools in his eternal 
struggle to achieve his highest moral and 
spiritual ends. 


In the News 


The Chemstrand Corporation, in pro- 
duction since December, 1953, now is op- 
erating as the first wholly integrated ny- 
ln manufacturing facility in the United 
States, Henry H. Bitler, president, an- 
nounced today. 


Pioneering aerodynamics research at 
iirflows well above the supersonic is be- 
ig carried out in the Guggenheim Aero- 
tautieal Laboratory, California Insti- 
tate of Technology (GALCIT), it was 
reported today. GALCIT scientists are 


lvestigating, experimentally and theoret- 
ally, how air flows around a body at hy- 
personie, or faster-than-supersonic, speeds. 
They are using two hypersonic wind tun- 


nels, one of which has now achieved a 
speed about eleven times that of sound, 
or Mach 11. (Mach 5 is arbitrarily taken 
as the beginning of the hypersonic range.) 
Alfred C. Ingersoll, assistant professor 
of civil engineering at the California 
Institute of Technology, has been ap- 
pointed a Point Four Program specialist 
in engineering fluid mechanics to serve 
at the Bengal Engineering College in 
India, it was announced today. 

He has been granted a leave of absence 
by the Institute Board of Trustees to serve 
in this capacity. He will aid in estab- 
lishing a fluid mechanics laboratory for 
both research and instruction at the Col- 
lege, located at Sibpur, India. 
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Interim Report of the Committee on 
Evaluation of Engineering Education" 


Objectives of Engineering 
Education and Their 
Implementation 


Foreword 


The ASEE Committee on Evaluation 
of Engineering Education was appointed 
in May, 1952, by President S. C. Hol- 
lister. The charge to the Committee was 
to determine the pattern or patterns that 
engineering education should take to 
keep pace with the rapid developments 
in science and technology, and to edu- 
cate men who will be competent to serve 
the needs of and provide the leadership 
for the engineering profession over the 
next quarter-century. 

The Committee on Evaluation began 
its work in June, 1952, at the Dartmouth 
meeting of the ASEE. The Education 
Committee of E. C. P. D. immediately re- 
quested the Committee to give consid- 
eration to the development of standards 
that might aid E. C. P. D. in bringing 
engineering accreditation in consonance 
with future responsibilities of engineers. 
The Committee on Evaluation was asked 
particularly to clarify the curriculum 
content that differentiates engineering 
education from that in science or in 
technology. 

In order to enlist the aid of engineer- 
ing educators throughout the United 
States in this important undertaking, 
the Deans of all engineering colleges 
having accredited curricula were invited 
to appoint Institutional Committees to 
conduct their own studies on evaluation 
of engineering education. A series of 


* Presented at the Annual Meeting of 
ASEE, University of Illinois, June 15, 1954. 
This project was financed in part by con- 
tributions from the constituent societies of 
ECPD, the Engineering Foundation and the 
General Electric Company. 


questions, based in part on _ previo 
evaluation studies as outlined in Ap. 
pendix A, expressing the broad problems 
confronting engineering education, was 
sent to all of these Institutional Com. 
mittees to form the basis of exploration, 
The discussion of these questions by the 
Institutional Committees and the ASEE 
Committee culminated in the preparation 
of a series of institutional reports and 
in the Preliminary Report which was 
issued in October, 1953. 

This Preliminary Report was distrib- 
uted for critical review to all colleges 
with aceredited engineering curricula 
Reports embodying the criticisms whieh 
developed were then prepared by the 
Institutional Committees. The extra 
ordinary response of the institutions in 
reporting their views resulted in an ex- 
tended and penetrating analysis that was 
nation-wide in scope. The recommend 
tions contained in these 122 reports wer 
studied by the main Committee. Many 
of these recommendations, together with 
those of the Committee itself, now form 
the basis of this Interim Report. 

The Committee wishes to express its 
grateful appreciation to all those on th 
Institutional Committees whose efforts 
have made this coordinated study po 
sible. It has made free use of the ides 
and of the particular phraseology @ 
individual institutional reports without 
citing specific references. Not all of the 
recommendations from institutional r 
ports could be incorporated in this It 
terim Report, but the dominant. issue 
were included. However, the analyse 
presented in these institutional reports 
aided the Committee in understanding 
the nation-wide thought of engineeriig 
educators. 

Because of the long-range important 
of this study, the Committee conclude 
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that this report should be submitted as 
m Interim Report, so that it may be 
reviewed critically by the Society and 
further revised in the light of such an 
appraisal, 

In view of the significance of gradu- 
ate study, the Committee has recom- 
mended that a comprehensive investiga- 
tion of the evaluation of graduate study 
in engineering be undertaken by ASEE. 
It is understood that this will be done 
and for that reason graduate study is 
not treated as adequately as it otherwise 
would be in this Report. The evaluation 
of the influence of humanistic-social 
studies upon engineering education is 
presently being conducted by a special 
committee of ASEE. Hence this subject 
is treated broadly rather than in detail 
in this Report. 

The Committee wishes to express its 
appreciation to the Engineering Found- 
ation, the constituent Societies of 
—. C. P. D. and the General Electric 


‘Company for the financial assistance 


which made this study possible. 


Objectives of Engineering Education 


The determination of the pattern which 
engineering education should take in the 
future must, of necessity, be based upon 
the obligation of the engineering profes- 
sion to society, and on the importance of 
the development of the student as an 
individual. The obligations of an engi- 
neer, as a servant of society, involve the 
continual maintenance and improvement 
of man’s material environment, within 
economic bounds, and the substitution of 
labor-saving devices for human effort. 
Moreover, he is at all times responsible 
for the safety of people, and his activity 
wually has a direct bearing on the wel- 
fare of large segments of society. Like 
the physician, the engineer must work 
within the current limitations of the state 
of his art, and decide which of several 
Possibilities provides the best solution to 
4 given problem. 

The state of engineering is far from 
static, for engineering is essentially a 


creative profession. It has played a 
dominant role in building American in- 
dustrial superiority, in developing the 
principle of mass production, and in giv- 
ing the American people their high 
standard of living. The extension of our 
knowledge of basic science has opened 
doors to vast new areas of engineering 
endeavor, and has expanded the founda- 
tions underlying many of the existing 
engineering fields. Some of the newer 
fields of engineering have been reason- 
ably alert to assimilate new scientific ad- 
vances into their teaching programs. 
Throughout the past half century there 
has been a continuous reappraisal of 
engineering education, with introduction 
of new material and substantial shifts 
of emphasis to keep it responsive to the 
needs of the profession. The response 
of engineering educators to the challeng- 
ing developments of modern science will 
have a vital influence upon the course of 
engineering progress in this country. 
Any attempt to specify the content of 
an engineering curriculum must be pre- 
ceded by the development of a clear un- 
derstanding of the objectives of such 
professional education. These objectives 
are two-fold and are based on the tech- 
nical and social responsibilities that must 
be assumed by graduates electing to enter 
the profession. The entire professional 
educational process is more inclusive in 
scope than a four-year engineering cur- 
riculum, for it also includes training in 
high school and post-graduate study in a 
university or in industry, along with con- 
tinual self-study and engineering prac- 
tice before full professional status can 
be achieved. The first objective, the 
technical goal of engineering education, 
is preparation for the performance of 
the functions of analysis and creative 
design, or of the functions. of. construc- 
tion, production or operation, where a 
full knowledge of the analysis and de- 
sign of the structure, machine or process 
is called for. It also involves mastery of 
the fundamental scientific principles as- 
sociated with any branch of engineering, 
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including a knowledge of their limita- 
tions and applications to particular 
problems, such as the development of 
materials, machines or structures, as well 


as the ability to make critical analyses: 


and to organize these into convincing 
oral or written reports. 

The second objective, the broad social 
goal of engineering education, includes 
the development of leadership, the in- 
culeation of a deep sense of professional 
ethics and the general education of the 
individual. These broad objectives in- 
clude an understanding of the evolution 
of society and of the impact of tech- 
nology on it; an acquaintance with and 
appreciation for the heritage of other cul- 
tural fields; the development of a sense 
of moral and ethical values consistent 
with a career as a professional engineer; 
and finally, the development of a philos- 
ophy which will insure a personal satis- 
faction in the pursuit of a productive 
life. 


Implementation of the Objectives 


A number of factors influence the ef- 
fectiveness of engineering edueation. Of 
these, faculty and curriculum have re- 
ceived the greatest emphasis in the 
nation-wide discussions that have taken 
place, and they form the central theme 
of this Report. However, admission re- 
quirements, high school-college articula- 
tion, existence of adequate facilities, pro- 
vision for gifted students and the inte- 
gration of graduate programs will also 
be considered. All have a bearing on 
the implementation of any suggested 
changes in present programs. Neverthe- 
less, thoughtful consideration inevitably 
leads to the conclusion that the character 
and quality of the faculty are of con- 
trolling importance; therefore, the selec- 
tion and development of the faculty will 
be considered first. 


The Selection and Development of 
an Engineering Faculty 


The existence of outstanding faculties 
is far more important to the advance- 
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ment of engineering education than de. 
tails of curricula or the magnificence of 
facilities. The university is a con. 
munity of scholars and as such require 
outstanding teachers to attract outstand. 
ing students. To improve and develop 
courses or curricula, to build up facili. 
ties, in short, to attain prestige as an ed- 
ucational institution, all require a faculty 
of competent teachers and scholars. 

A thoroughly competent faculty can 
be acquired and maintained only if the 
college administration gives careful and 
discriminating attention to the important 
problems of recruitment, selection, train- 
ing, advancement and termination of 
employment. 


University and College Environment 


The academic and professional de 
velopment of an engineering faculty ca 
proceed only in a favorable environment. 
Although the environment includes the 
physical surroundings, the more impor 
tant part is the intellectual atmosphere; 
that is, the attitudes and ideas of the 
people who comprise the university. 
such an atmosphere there should first 
be unity of purpose, the mutual selection 
of common goals and the collaboration of 
effort toward their achievement. Ther 
must be opportunity and encouragement 
for intellectual growth and professional 
development. Teaching loads must bk 
kept at reasonable levels if time for 
scholarly or creative activities is to bk 
available. The development of a favor 
able academic atmosphere should be the 
concern of all faculty members, partie 
ularly those in senior administrative 
posts. 

Physical surroundings also contribute 
to a favorable environment. Facilitie 
may be modest or extensive, as long #& 
they are in harmony with and _ ade 
quately serve the curricula. Besides ade 
quate class rooms and laboratories, the 
individual teacher needs appropriate 
office space, research facilities, technic 
services, secretarial help, and an ae 
quate library. The extent of the i 
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prary, its accessible location and required 
yse are essential elements in any educa- 
tial process. 

The atmosphere of a university is also 
a significant factor in student progress. 
Students need a close bond of mutual in- 
terest and friendship with members of 
the faculty. They need objective guid- 
anee and encouragement in their intel- 
lectual growth, they need sympathetic 
uderstanding of their personal prob- 
lems, but above all, they need the realiza- 
tion that they are being treated as in- 
dividuals. A faculty which is genuinely 
concerned with these responsibilities is 
most likely to create a favorable student 
environment. 


Qualifications of Teachers 


The engineering teacher must have a 
full appreciation of the goals to be 
achieved. He should realize, first of all, 
that a course can be taught either as a 
uarrow specialty or as a liberal subject 


‘ina professional curriculum, and strive 


for the latter. Such a liberal course is 
oe in which the teacher inspires his 
students toward creative endeavor and 
intellectual development not only while 
in college but throughout their careers. 
It is one into which he brings recog- 
ution of the importance of intellectual 
honesty and professional integrity. To 
achieve these goals he should be endowed 
with energy, enthusiasm, and a sincere 
interest in the development of men. To 
be fully successful he must exercise 
judgment and tact, and have the ability 
to meet the minds of his students. He 
should perform creative work whether 
it be in teaching, writing, research or 
professional activities. 

The selection of individuals for faculty 
appointments requires the evaluation of 
their qualifications. Good teachers have 
always been personally creative and able 
to inspire their students to creative en- 
deavor. In the past, they necessarily 
emphasized the art or practice of engi- 
neering. However, during the lifetime 
of present faculties the art of engineer- 


ing has come to depend greatly upon the 
basic science of engineering. It must 
also be recognized that the universities 
are better equipped to teach the science 
underlying professional practice, whereas 
industry is better adapted to provide 
experience in practical applications. 
Within a faculty there should exist a 
balance of experience in both the science 
and the art of engineering. 

For a relatively young candidate for 
a faculty position, the strongest evi- 
dence usually available to measure prob- 
able creative ability in teaching and re- 
search is an educational background 
which includes the doctor’s degree. For 
experienced persons, evidence of the ca- 
pacity of the individual for creative 
teaching and research may be gauged by 
other criteria, and the formal educational 
background is of less significance. 

Young engineering teachers who hold 
only the bachelor’s degree should be em- 
ployed only in a temporary position that 
presupposes continuation of education. 
Lack of such progress should be sufficient 
reason for termination of such an ap- 
pointment. 

Appropriate industrial experience is 
important in a well-balanced faculty. 
This experience may be considered in the 
selection and advancement of individuals, 
but it should not be a requirement for 
faculty members with special educational 
background or with demonstrated crea- 
tive ability in research or teaching. 
Every teacher should become a recog- 
nized expert in his field regardless of his 
background. There is no substitute for 
knowledge of subject matter far beyond 
the limitations of that to be taught. 
However, it is recognized that mastery 
of subject matter alone will not guaran- 
tee good teaching and neither industrial 
experience nor advanced degrees in them- 
selves are adequate criteria. The mini- 
mum essentials for good teaching are 
the mastery of subject matter and the 
capacity of the teacher to draw students 
into active participation in the learning 
process. Strong individuality is often 
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characteristic of distinguished teachers, 
but the capacity to cooperate with col- 
leagues in effectuating the institutional 


program as a whole is nevertheless of 


great importance. 

This short discussion of the desirable 
qualifications of a good teacher is am- 
plified in an informal letter from a 
regional chairman of E. C. P. D. to a 
college president, which is reproduced in 
Appendix B. 


Recruitment of a Faculty 


Of paramount importance to any pro- 
fession is the personnel of that profes- 
sion. No time can be spent more profi- 
tably than that required for the recruit- 
ment and development of competent 
teachers. Recruitment of a faculty em- 
braces the contacting of persons whose 
aptitudes, abilities, and personalities are 
of the desired type; telling them of op- 
portunities, environment, obligations, and 
limitations of the profession; ascertain- 
ing whether their ideals and ambitions 
are consonant with those of the profes- 
sion and the school; and finally arrang- 
ing suitable compensation for employ- 
ment. 

New teachers are often those who have 
just finished study of a part of the wide 
field of engineering and science. It is 
recommended that promising undergrad- 
uate and graduate students be sought 
out and their aptitudes appraised as 
potential teachers early in their school- 
ing. If a student’s interest is aroused in 
a teaching career, his study may be 
guided to embrace breadth of view and 
scholarly attitude. Such a program 
should help to recruit and develop teach- 
ers who will carry the responsibility for 
improvement of engineering education to 
meet the needs of the future. Care 


should be exercised to avoid excessive 
inbreeding; a heterogeneity of faculty 
backgrounds is inherent in the very con- 
cept of a university. 

The effective recruitment and retention 
of a qualified faculty can be insured by 
the establishment of a salary scale in 
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colleges of engineering comparable to that 
earned by outstanding practicing pro 
fessional engineers, as indicated by the 
published surveys of national societies, 
The example of accepted practices in 
establishing adequate faculty salary 
scales in the profession of medicine and 
law is offered as evidence that competi- 
tive situations must be met if profes. 
sional education is not to stagnate. 


Development of a Faculty 


Even though the environment ani 
salary scale of an engineering college 
may be such as to attract and retain a 
outstanding faculty, the newer member 
of such a group will usually need guil- 
ance in the techniques of teaching. 
Their study of the ASEE Report on the 
Improvement of Teaching should e- 
hance the effectiveness of their teaching 
materially. The primary purpose of a 
engineering college is to provide effective 
instruction in subject matter through the 
stimulation and motivation of students, 
and it is essential that those selected to 
teach be trained properly for this fune- 
tion. Their own use of and insistence 
on the use of good English, both onl 
and written, should be considered as a 
essential part of their teaching of any 
subject. 

Although experienced teachers wil 
generally perform more effectively tha 
young instructors or graduate assistants, 
it is possible to achieve excellent results 
with the latter, provided they are effee 
tively supervised. Furthermore, teach 
ing is a beneficial part of the education 
experience even for those who later elet 
industrial pursuits. Seminars, discus 
sion groups, formal and informal cor 
ferences between experienced and iner 
perienced teachers can all be used effet 
tively for the development and growth 
of a faculty. Informality in such a 
ranged programs has merit as long asi 
does not encourage the development 0 
irregularity of participation. Such pre 
grams must be varied in form to mail 
tain interest. 
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It is important that faculty members 
gt an example for their students by 
their membership in professional and 
technical societies, attendance and active 
participation in society meetings, study 
of current literature, and interest in new 
developments or research. Such leader- 
sip among faculty members is particu- 
larly necessary in institutions that are 
able to provide only limited opportun- 
ities for research, for it contributes an 
important element of vitality to under- 
graduate teaching. The spirit of leader- 
ship that inspires the student to want to 
lead is of great importance. It can be 
developed by teachers who are men of 
stature, judgment, wisdom and_ tact. 
The ambition for leadership should in- 
volve not only ascendence in a man’s 
technical field, but should include serv- 
iee to society as well. 

In engineering teaching, continual con- 
tact with the forefront of engineering 
ad scientific progress essential. 
leadership in scientific and engineering 
progress has frequently stemmed from 
wmiversity research activities. The engi- 
neering teacher carries a responsibility 
to contribute to the advancement of 
knowledge through engineering research. 
The university must provide the oppor- 
tunity in terms of time, facilities and 
assistance to realize this objective. 

It is only when teachers of profes- 
sional subjects are recognized as experts 
that they have an opportunity for con- 
sulting work. Hence, the privilege of 
such consultation is not considered to be 
amajor factor in recruitment of young 
teachers. Consulting practice should be 
considered as a means of developing 
and further strengthening an engineer- 
ing faculty. Close association with en- 
gineering work or research in industry 
should stimulate the teacher and improve 
his teaching. Consulting is also a source 
of ideas for research. The limit upon 
the useful extent of this activity has not 
been determined. However, the belief is 
Widely accepted that an average of one 
day per week of the individual’s time de- 


voted to consulting activity will reflect to 
the overall advantage of the institution, 
provided such consulting is of a high 
professional character. 

Faculty members engaged as princi- 
pals in consulting work must be regis- 
tered professional engineers or the range 
of their practice will be restricted. Some 
younger staff members should be en- 
couraged to become licensed. This state- 
ment should not be interpreted as apply- 
ing to those faculty members engaged in 
engineering science instruction, research 
or similar activities. 


Evaluation of a Faculty 


Evaluation of the potential of pros- 
pective faculty members, and of the 
achievement of existing staff, ranks with 
the development of a progressive atmos- 
phere as a-most important function of 
a university administrator. Systematic 
rather than haphazard methods are es- 
sential as a guide for recruitment and 
for making salary adjustments and pro- 
motions. Definite policies on termina- 
tion of employment for those who do 
not live up to their expected perform- 
ance are also necessary for proper de- 
velopment of a strong faculty. 

It would be most desirable if this 
evaluation could be done on a quanti- 
tative basis, but the Committee is not 
aware of any systems which warrant 
recommendation for general adoption. 
It suggests that there be more experi- 
mentation by individual institutions in 
the development of quantitative systems 
of faculty evaluation. Any evaluation 
system must serve only as a partial 
guide, since personal judgments must 
remain the most important factor. The 
Committee recommends that such quan- 
titative systems as are developed be re- 
ported at meetings of the Society and in 
the Journal. The success of some in- 
dustrial evaluation systems indicates that 
there is hope for real progress in this 


area. 
The fact that evaluation of the prog- 
ress of a faculty member must be based 
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on judgment involving many factors, 
indicates that administrators at each 
level should inform themselves of the 
viewpoints of their faculties before 
reaching these judgments, realizing that 
there are dangers in judgments made by 
associates of the individual concerned. 
In particular, the faculty should be as 
completely informed as is possible con- 
cerning the methods used in evaluation. 

Evaluation, to be effective, should be 
as objective as possible, and it should 
include along with other factors all the 
items mentioned in the section on the 
Qualifications of Teachers with empha- 
sis upon: 


a. The effectiveness of the individual’s 
teaching based upon knowledge of sub- 
ject matter, intellectual capacity, quality 
of judgment, professional and personal 
stature, and qualities of personal leader- 
ship as shown in his ability to inspire 
students. 

b. His productivity in research and 
other creative areas including new meth- 
ods of presentation of his subject matter. 

ce. His activity in professional so- 
cieties, government and community af- 
fairs. 

d. The nature and responsibility of 
consulting services to other areas of the 
university and to outside organizations. 

e. His publications. 

f. His professional development as 
evidenced either by progress in early 
years toward advanced degrees, or later 
by his attainments and recognition as 
a scholar in his field. 


It is important that administrators ad- 
vise members of the staff periodically re- 
garding their standing, particularly those 
who should be encouraged at an early / 
date to abandon a teaching career. Mere 
lack of promotion or salary advances 
should not be assumed as a sufficient | 
method of criticism for individuals wha 
are not developing according to the 
standards expected. \ 

It is equally important to stimulate 
the good teacher by verbal or written 
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approbation either for general progres 
or for special accomplishments. It js 
essential that those staff members en. 
dowed with energy and enthusiasm con. 
bined with high technical ability that js 
applied in a creative manner be con. 
pensated to the fullest measure. 

An adequate staff either in a depart. 
mental faculty responsible for a aw. 
riculum or in a major supporting group, 
will have at least one in every five who 
has attained professional distinction, 
Such individuals will (1) be conducting 
high grade research of an engineering or 
educational nature, or other creative ae. 
tivity including publishing of a gool 
quality, (2) be engaged in consulting 
work at a creative level, (3) be exercis- 
ing leadership in scientific, educational, 
and professional societies, or preferably 
(4) be serving in a combination of such 
activities. 


Curricular Content as Related to 
the Objectives of Engineering 
Education 


Instructional Goals 


The ultimate goal of engineering edu- 
eation is the development of able ani 
responsible men fully competent to prae- 
tice on a professional plane, especially 
those who will eventually lead the pro- 
fession to new heights of accomplishment 
through creative practice or research. 
The student, not the curriculum, is the 
primary concern, yet the curriculum ha 
an important influence on education 
Before considering curricular compot- 
ents, the instructional goals toward which 
they are directed should be examined. 

The instructional goals of engineering 
education include helping the student to 


‘learn to deal with new situations in terms 


of fundamental principles, on his ow 
initiative, and with confidence and sound 
judgment. The goals should include 
motivation to keep abreast of the ne¥ 
developments in science and technology, 
and to continue to grow intellectually » 
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both professional and cultural areas 
throughout life. 

In professional engineering practice 
the “new situation” often involves social 
and economic as well as technical ele- 
ments and these are not entirely separ- 
able. Thus the end result is not merely 
the numerical solution to the technical 
problem, but is rather a decision based 
ona value judgment to which the quanti- 
tative technical result contributes one im- 
portant element. In fact, the significant 
problems involving engineering seldom 
oceur in well-defined form. Hence, the 
initial stage of thinking is often an 
intuitive groping to identify specific 
component problems. Their solution, 
in turn, requires the application of 
thoroughly understood fundamental prin- 
ciples and well-ordered analytical think- 
ing in defining the problem, planning its 
simplification without losing its essential 
nature, conceiving a method of attack, 
carrying the study through to a suc- 
cessful conclusion, and checking the re- 
sults at each stage. This technical solu- 
tion is then available to guide the broad 
decision based upon many other values 
in which the engineer may participate 
to the extent that his perspective and 
judgment extend beyond purely technical 
matters. 

Engineering educators must never lose 
sight of the broad issues with which 
large engineering problems are always 
associated, but it must be recognized that 
the ability to deal with such broad issues 
comes only with experience and maturity 
in the years after college. The impor- 
tance of keeping such economie and 
social ideas before students by example 
camot be overemphasized. Such con- 
cepts should be encompassed even though 
the main effort at the undergraduate 
level is largely restricted to developing 
the student facility and power in the 
scientific and technical aspects of engi- 
neering education. In what follows, 
therefore, these disciplines are empha- 
sized even though they are but a portion, 
albeit a vital one, of the total education 


that the successful engineer acquires in 
college and throughout his subsequent 
professional career. 

The evolution of engineering curricula 
has been characterized by a continuous 
process of invasion of new scientific and 
technological knowledge. Such innova- 
tions have necessitated the development 
of new concepts or shifts to more funda- 
mental and scientific approaches. It 
seems evident that the frontiers of sci- 
ence and technology are advancing at a 
more rapid rate now than at any pre- 
vious time, and that many of today’s 
frontiers will be reduced to significant 
engineering practice in the years ahead. 
Furthermore, these newly developed 
frontiers illuminate the older fields with 
new concepts and rejuvenate them with 
increased vitality. It is a responsibility 
of the engineer to recognize the new de- 
velopments in science and _ technology 
which have significant potentialities in 
engineering. Moreover, the rate at 
which new scientific knowledge will be 
translated into engineering practice de- 
pends, in a large measure, upon the 
engineer’s capacity to understand the 
new science as it develops. 

This translation of new scientific de- 
velopments into engineering practice will 
be facilitated by emphasizing unity in 
scientific subject matter. For example, 
there is a great deal of similarity both in 
conceptual understanding and in analy- 
tical methods among the generalizations 
of heat flow, mechanics of fluids, electro- 
magnetic fields, and vibration theory. 
When a student understands these gen- 
eralizations, he has gained a concept of 
systematic orderliness of many fields of 
science and engineering which enables 
him to approach the solution of prob- 
lems in widely diverse fields, using the 
same analytical methods. This unifica- 
tion of methods of analysis can be ac- 
complished to a considerable degree 
without reaching beyond undergraduate 
mathematical levels. It can be accom- 
plished to an even greater degree by 


} 
4 
q 
| 
edu 
e and 
ecially 
pro- 
shment q 
search. 
is the 
m has 
cation. 
mpon 
which 
ned. 
eering ii 
ent to 
terms 
s ow 
d 
soul 
nelude 
e nev 
ology, 
lk 


48 


utilizing advanced mathematical 
cepts. 

Looking at the subject of instructional 
goals even more broadly, one must con- 
clude that the engineer should be a well- 
educated man. He must not only be a 
competent professional engineer, but also 
an informed and participating citizen, 
and a person whose living expresses high 
cultural values and moral standards. 
Thus, the competent engineer needs un- 
derstanding and appreciation in the 
humanities and in the social sciences 
quite as much as in his own field of en- 
gineering. He needs to be able to deal 
with economic, human, and social factors 
of his professional problems. His fa- 
cility with, and understanding of ideas 
in the fields of humanities and social 
sciences not only provides an essential 
contribution to his professional engineer- 
ing work, but also contributes to his 
success as a citizen and to the enrichment 
and meaning of his life as an individual. 
Thus, instructional goals include moti- 
vating students and providing them with 
stimulating opportunities to gain under- 
standing and appreciation of our his- 
torical and cultural heritage. This re- 
quires that the faculties of the humani- 
ties and the social sciences regard 
teaching engineering students as chal- 
lenging and rewarding, and also that 
every engineering faculty adopt an ap- 
preciative and understanding attitude 
toward his colleagues in the liberal arts. 

It is also clearly recognized that many 
engineers progress into managerial and 
top executive positions in industry and 
government. For such individuals, the 
foundation should be laid in college for 
an understanding of human relation- 
ships, the principles of economics and 
government, and other fields upon which 
the engineering manager can build. This 
foundation may be built more solidly in 
humanistic social courses than in highly 
applied studies in management. 

Edueation for the profession of engi- 
neering does not stop with the acquisi- 
tion of a degree; it must continue 


con- 
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throughout life. The most important 
goal of engineering education is to moti. 
vate the student to learn on his om 
initiative. 


Curricular Areas and Content 


The preceding discussion of instru. 
tional goals clearly indicates that certain 
curricular areas are obviously basie to 
undergraduate engineering education, 
These areas include mathematics, physics 
and chemistry, the engineering sciences, 
the application of these to the analysis 
and synthesis of engineering systems 
within the major field, technical course 
outside the major field, and humanistic. 
social studies. 

In the following paragraphs, the mor 
important components of an engineering 
curriculum are described briefly, together 
with a rough indication of the broad 
curricular content and approximate levd 
that appear to be appropriate to an w- 
dergraduate curriculum. These are no 
intended as a statement of rigid require 
ments since the Committee recomments 
widespread experimentation. However, 
significant departures should be acceptei 
on the basis of clearly stated objective 
rather than on the maintenance of a tr 
ditional approach. 

Mathematics—Casual perusal of pro 
fessional journals is sufficient to shov 
that all branches of engineering are cot- 
tinually becoming more dependent upm 
mathematics of an _ increasingly high 
level. Although mathematics can neve 
take the place of engineering judgment, 
such judgment is more and more ofte 
guided by mathematical analysis, ani 
such analysis is rapidly expanding th 
demands it places upon advanced ares 
of mathematics. At the undergraduate 
level, competence in the theory and & 
of simple ordinary differential equatio 
and their application to the solution 
physical problems lies close to the Bount- 
ary of minimum acceptability of mathe 
matics in any satisfactory engineerilf 
curriculum. For students whose interet 
will be centered in research, . |. ‘~»metl 
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or the higher phases of analysis and de- 
sign, or who contemplate subsequent 
graduate study in engineering, additional 
mathematics may be both desirable and 
necessary. 

A minimum level of performance 
in mathematics should be _ established 
whether it be obtained in required math- 
ematies or in engineering courses. How- 
ever, few engineering courses are taught 
in a manner to make a significant con- 
tribution to the student’s knowledge of 
basic mathematics, nor is time available 
for this purpose. The engineering sci- 
ences and subsequent professional sub- 
ject matter should be developed by mak- 
ing effective use of such mathematical 
proficiency, and should be taught by staff 
members competent to do so. 

Physics—Too often the physics taught 
to engineers fails to embody the many 
revolutionary new concepts that have 
been developed during the past genera- 
tion that are today strongly influencing 
engineering practice. Modern physics, 
including nuclear and solid state physics, 
should be a part of undergraduate engi- 
neering curricula. The customary dupli- 
cation between classical physics and the 
subsequent engineering sciences of mech- 
anics, thermodynamics, and electricity 
serves a useful purpose only when it is 
consciously designed to achieve the rec- 
ognized pedagogical values in repetition. 
The American Association of Physics 
Teachers has undertaken to investigate 
the problem of teaching more advanced 
physical concepts to engineers. Every 
effort will be made by the ASEE to co- 
operate fully in any proposed study of 
this problem. 

Chemistry—Chemistry should include 
topies in inorganic, organic, and physi- 
tal branches presented in condensed and 
general form. The initial study must 
prepare engineers to enter advanced 
coursés in chemistry and in applications 
such as properties of materials; metal- 
lurgy, fuels and combustion, corrosion 
and industrial chemical processes. Hence, 
such subjects as rates and kinetics of 


chemical change, chemical equilibria, 
phase diagrams, solutions, electrochem- 
istry, and colloids should be included. 
As the content of the subject of engi- 
neering physics is revised, careful co- 
ordination should be effected between 
modern physics and chemistry. For 
studies beyond the usual freshman chem- 
istry course, it is felt that other than 
chemical engineers may need only a 
speaking acquaintance with organic 
chemistry but a working knowledge of 
physical chemistry. 

Engineering Sciences—The engineer- 
ing sciences are here defined as (1) 
Staties, (2) Dynamics, (3) Strength of 
Materials, (4) Fluid Mechanies, (5) 
Thermodynamics, (6) Electrical Circuits, 
Fields and Electronics, (7) Heat Trans- 
fer, (8) Engineering Materials, and (9) 
Physical Metallurgy. Few existing en- 
gineering curricula contain all of these 
engineering sciences despite wide agree- 
ment as to their basic desirability. It is 
believed that this degree of breadth is 
highly desirable in practically all engi- 
neering curricula, and that the omission 
of any of them is a significant loss that 
should be accepted only for compelling 
reasons. However, there may be some 
curricula for which applied sciences 
other than those listed may be desirable. 
For example, aerodynamics or possibly a 
life science or an earth science might be 
more appropriate for some curricula. 

In these engineering sciences, full use 
should be made of the prerequisite math- 
ematies, physics and chemistry, recog- 
nizing that repetition is a normal peda- 
gogical necessity, but that it can be most 
effective only when consciously and pur- 
posefully used. Perhaps nowhere else 
ean the qualities of a scholarly engineer- 
ing faculty be employed so effectively as 
in the presentation of these engineering 
sciences with an appropriate mathemati- 
eal understanding. 

Engineering Analysis and Design— 
Edueation directed toward the creative 
and practical phases of economic design, 
involving analysis, synthesis, develop- 
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ment, and engineering research is the 
most distinctive feature of engineering 
curricula. Such education intrinsically 
stems from the case method of approach, 
rather than as an orderly exploration of 
a given subject matter field. Some ex- 
perience in this “design” function should 
be carried in an integrated manner 
through each semester of the last two 
years and begun earlier if possible. 
Among various mechanisms for imple- 
menting the case method are: theses, 
projects, group operations, competition 
between groups, the use of realistic in- 
dustrial or unsolved problems, examina- 
tions on unfamiliar subject matter, and 
synthesizing a new device rather than 
analyses of a given device. These case 
studies go far beyond, and are quite 
different from routine repetitive features 
of practical design, the use of hand- 
books, or the mere description of struc- 
tures, equipment or machines, including 
their construction, operation and mainte- 
nance. Such engineering art is learned 
more effectively from field experience 
than from college study. 

The capacity to design includes more 
than mere technical competence, and in- 
volves a willingness to attack a situation 
never seen or studied before and for 
which data are often incomplete, with an 
acceptance of full responsibility for 
solving the problem presented on a pro- 
fessional basis. 

Non-Departmental Engineering Courses 
—Such courses as electrical engineering 
for non-electricals, heat engines for non- 
mechanicals, ete. should emphasize fun- 
damental ideas and principles and meth- 
ods, rather than special machines or 
devices. The most important engineer- 
ing background of the professional en- 
gineer, apart from his major field, lies 
in the basic sciences and the engineering 
sciences. 

The study of engineering materials, in- 
cluding laboratory testing, is often scat- 
tered through several courses and can be 
coordinated to advantage. Increasingly, 
forward-looking engineers are searching 
the recent advances in solid-state theory 


and chemistry for an entirely new and 
fundamental scientific approach to their 
study of the behavior of materials. This 
field appears to be almost ready for engi. 
neering conquest. This development will 
bear very close watching by engineering 
educators. 

Shop courses and some laboratory 
courses that emphasize practical work 
and that tend to displace engineering s¢- 
ence in the curriculum should be scrutin- 
ized critically in the light of the instruc. 
tional goals already discussed. 

The art of measurement, including 
analysis of accuracy, precision and er- 
rors, and the appreciation of the degree 
of accuracy economically justified, to- 
gether with some understanding of statis. 
tical methods, are areas worthy of atten- 
tion in connection with various laboratory 
courses, The laboratory also has unique 
value as a place where the applicability 
of theories may be checked. 

Graphical expression is both a form of 
communication and a means for analysis 
and synthesis. The extent to which itis 
successful, for these purposes, is a meas- 
ure of its professional usefulness. It 
value as a skill alone does not justify it 
inclusion in a curriculum. The emphasis 
should be on spatial visualization, er- 
perience in creative thinking, the ability 
to convey ideas, especially by free-hand 
sketching, which is the normal mode of 
expression in the initial stages of eret- 
tive work. 

Humanistic-Social Studies—The im 
portance of substantial competence it 
humanistie-social areas should be ap- 
parent from the earlier consideration of 
instructional goals. The educated per 
son has interest and elementary coll- 
petence in several areas distributed over 
the broad fields of the humanities, the 
social sciences and the natural sciences 
He has acquaintance with the subject 
matter of these fields, with the influent 
that they have on the lives of men, atl 
with the characteristics of thinking thi 
are appropriate to each field, rangi 
from the highly precise quality # 
thought in the natural sciences, to th 
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more tenuous and intangible concepts 
in art or philosophy. He has developed 
standards of judgment by which he dis- 
tinguishes, in each area, that which is 
good from that which is mediocre. He 
wil, if his total educational experience 
has been fortunate, have been exposed 
sufficiently to high quality influences so 
that those things of lesser quality fail to 
attract him. 

One who has been fortunate to achieve 
such a sense of values has attained a 
preparation for living to which all should 
aspire. Engineers increasingly recognize 
that technical competence, alone, is insuffi- 
cient. Understanding beyond technical 
knowledge is necessary for engineers who 
take a place of equality or leadership 
among the community of educated men. 

Traditionally, breadth of education has 
been attempted by exposure of engineer- 
ing students to courses in social studies 
and humanities. Such courses are not 


enough. The atmosphere in an engineer- | 


ing college, although intangible, is of 
first order of importance. It must be 
favorable to a liberal education for 
student success in this direction. One 
engineering instructor who disparages 
human values can seriously damage the 
value of humanistic-social courses in the 
eyes of those students who look to him 
as their ideal. Unless, and until engi- 
neering faculties appreciate and uuder- 
stand their colleagues in liberal arts, the 
value of such courses for engineering 
students will be small. The purpose of 
such courses is not only to supply tools 
for solving specific engineering prob- 
lems, but also to develop a wise citizen 
and a broadly educated man capable of 
intellectual appreciation and enjoyment. 
The value of personal association of 
the engineering student with other stu- 
dents and with professors in liberal arts, 
tannot be overlooked. The exchange of 
ideas and opinions in open discussion is 
4 source of stimulation toward the ac- 
quirement of greater knowledge. 

The seeking for immediate usefulness 
in the social studies and humanities, as 
tool subjects in engineering, may well 
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lead to failure to achieve the objectives 
set forth above. Such courses as ac- 
counting, industrial psychology, invest- 
ment economics, comparative costs, or 
city management may be just as tech- 
nical as engineering studies. It is out- 
side of such fields that the social-human- 
istic studies must lead the student. The 
Committee recommended a much broader 
study of the effectiveness of the social- 
humanistic stem of engineering educa- 
tion. Such a study is now under way 
under ASEE sponsorship. 

One aspect of English merits specific 
comment. Instead of sole dependence 
upon specified courses, a level of per- 
formance should be required in written 
and oral communication of all engineer- 
ing students which will develop in them 
the ability to convey their ideas to others 
in a clear, logical and interesting man- 
ner, using correct and concise language. 
The attainment of this objective is the 
joint responsibility of all teachers. 


Making Room for New Curricular 
Material 


In this report, several additions to cur- 
ricula have been recommended without 
corresponding deletions. More emphasis 
on fundamental science, more on engi- 
neering science, and more on the broad 
humanistic-social area have been recom- 
mended than are contained in most engi- 
neering curricula. This does not imply 
that the engineering student needs to be 
worked harder. Indeed there is consider- 
able doubt as to whether there is any 
margin of student time left. Four pos- 
sibilities for achieving these additional, 
important objectives are listed below. 
Each school, no doubt, will wish to choose 
its own methods, recognizing that those 
suggested are of varying degrees of prac- 
ticability to each institution. 

These four are as follows: 


(1) Raise the prerequisites for en- 


tranee. This might entail 
a. More adequate high school 
preparation. 


b. Higher selectivity. 
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(2) Increase the efficiency of instrue- 
tion. 

(3) Eliminate some of the material 
now in the curriculum. 


(4) Extend the curriculum to more 


than four years. 


Much has been written about high 
school preparation. Continuing encour- 
agement should be given to high schools 
to raise their standards, and to give ap- 
propriate training to college-bound stu- 
dents, including engineering students. 
However, it is doubtful whether engi- 
neering educators can realistically enter- 
tain serious hopes for substantial gains 
from this source over any short period of 
time. One ray of hope lies in the sum- 
mer programs for high school science 
teachers that engineering schools, with 
the cooperation of industry, have been 
offering. 

Although higher selectivity would per- 
mit a more rapid rate of academic prog- 
ress, it would decrease the number of 
applicants at the very time when national 
welfare calls for the reduction in the 
present shortage of engineers. 

Increasing the efficiency of instruction 
is a process more or less continuously 
under study by many faculties. Newer, 
simpler ways of looking at complicated 
phenomena and their analysis evolve con- 
tinually in the minds of an alert faculty. 
Profound understanding is often accom- 
panied by the ability to give the simplest 
and clearest statement. One contribution 
of our graduate schools to undergraduate 
education should be a continuous improve- 
ment in methods of presentation in under- 
graduate programs due to better under- 
standing and consequent simplification of 
subject matter. Such development of bet- 
ter understanding and consequent sim- 
plification can, undoubtedly, contribute in 
an important manner to the solution of 
the present problem. 

Elimination of material now in the cur- 
riculum, likewise, is an accepted practice 
in rapidly growing fields. Two kinds of 
material can well be looked at with a 


view toward possible elimination. The 
first is unduly repetitious material. Con- 
scious repetition, carefully designed as a 
pedagogical instrument, is necessary, but 
it detracts seriously from student inter. 
est. Much unplanned repetition exists, 
Other areas due for close scrutiny, with 
a view toward possible elimination or re. 
duction in time, are those courses having 
a high vocational or skill content, and 
those primarily attempting to convey en- 
gineering art or practice. The latter be. 
longs in many engineering courses, but its 
high purpose is to illuminate the engineer. 
ing science, analysis or design, rather than 
to teach the art as engineering method- 
ology. 

A review of the evolution of engineer- 
ing curricula over many years shows a 
trend toward increasing emphasis on the 
science underlying engineering at the ex- 


. pense of the study of engineering art for 
its own usefulness. This trend would ap- 


pear sound for application in the present 
dilemma. 

Thus, the Committee feels that the most 
promising possibilities of finding time for 
increased emphasis on fundamental s¢- 
ence, engineering science and humanistie- 
social studies are (1) elimination of some 
of the present curricular material, and 
(2) inereased efficiency of instruction. 
Experience would indicate clearly that the 
faculty that really wants to achieve such 
ends can and will find a way. 

The Committee, after careful considera- 
tion, takes no position with regard to the 
length of the program. It believes, how- 
ever, that further experimentation is in 
order in all four of the means suggested 
for introducing new curricular material 


Providing Opportunities for 
Gifted Students 


Leading engineering educators have 
long felt that the standardization of engi- 
neering curricula in the United States has 
provided too little opportunity for out 
standing students with creative talents to 
develop these capacities at their greatest 
possible rate. Most courses are organized 
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to proceed at a rate that can be followed 
by the average, and, commonly, by the 
below-average student. At some place in 
the undergraduate program there should 
be an opportunity to break down this 
lock-step and permit the student full play 
of his intellectual and creative powers. 

The Committee is aware of three pos- 
sible methods for providing such oppor- 
tunities. The first is the special ecurric- 
ulum, designed both in content and in 
method of administration to challenge 
adequately the exceptional group at the 
top of a class. The second method is that 
of permitting the exceptionally able stu- 
dent to elect his program widely, with due 
precautions against excessive specializa- 
tion, to carry as heavy an academic load 
as experience indicates he can handle; and, 
in general, to let him build out of the 
courses that may be available a program 
that is stimulating and challenging to him. 

The third method, and the one that phil- 
osophically has the greatest appeal, is that 
of giving the student a’ great degree of 
personal freedom to study individually 
under general supervision and guidance, 
in whatever way appeals to him as being 
most effective in his individual case. Com- 
bined with this, of course, must be a rather 
infrequent, but very searching examina- 
tion, designed to provide an overall test 
of his accomplishment and to test his level 
of understanding in a broader and yet 
more penetrating way than the usual term 
examination. 

The first and second methods, that is, 
the special curriculum for a gifted group 
and the individually-elected curriculum, 
respectively, are in regular practice at 
various institutions in the country. Any 
adviser, when given freedom to adjust the 
curriculum, can adopt the second method 
when he recognizes among his students 
one who is capable of benefiting from such 
aprogram. While the results of such pro- 
cedures are extremely difficult to measure 
with any degree of certainty, the evidence 
is not unfavorable. 

With the third type of program, on the 
other hand, experience in engineering in 
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this country has not been conspicuously 
convincing. One difficulty is that, given 
a large measure of freedom as to place, 
method and program of study, with only 
the most general sort of restraints in the 
form of general examinations at the end 
of one or two year periods, very few stu- 
dents will absent themselves from rather 
regular classroom exercises, if these are 
handled in a reasonably interesting and 
inspiring manner. They find that the 
class exercises of such a professor are an 
exceedingly effective way of acquiring 
basic, scientific disciplines. Other stu- 
dents, who take seriously the admonition 
to study independently, often have found 
the imposition of sufficient self-discipline 
to assure the same intensity of intellectual 
effort and actual accomplishment as that 
achieved by the regular students to be 
more than they could muster. This has 
been revealed disconcertingly, on occasion, 
when such a student has later been faced 
with the searching doctoral examination 
in which demonstration of relatively ele- 
mentary ideas, but at a profound level, 
has been required. The student who has 
enjoyed complete freedom under general 
guidance, somehow has often failed to ac- 
quire the degree of exacting mastery of 
basic principles that is expected. 

On the other hand, the brilliant student 
who becomes the personal protégé of a 
wise and able professor may attain extra- 
ordinary achievement under a free pro- 
gram. This rather rare student is obvi- 
ously an exception to all rules, and the 
perceptive and wise faculty member will 
break all rules in order to allow him to 
develop his own initiative and ideas. Such 
students will set their own courses, the 
faculty member notwithstanding, and they 
do not constitute the problem being con- 
sidered here. The adequate social de- 
velopment of such individuals, however, 
may be a serious problem. 

It is, therefore, the rather select group 
found in the top ten per cent of a good 
class, but excluding the near genius who is 
a law unto himself, with whom faculties 
should be more concerned. There are, of 
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course, many ways in which the monotony 
and tedium of the highly organized class- 
room course for these students can be re- 
lieved. All the individual encouragement 


should be given them which will help- 


stimulate them to something beyond the 
usual performance. There is a great need 
for continued experimentation in this area 
in the search for the solution that appar- 
ently is still to be found in this country 
for this important problem. The Euro- 
pean solution, although excellent in its 
natural setting, has not proved susceptible 
to direct transplantation to this country. 
The strongest encouragement should be 
given to those teachers and administrators 
who would like to experiment in increas- 
ing the responsibility of gifted students 
for their own education. 


Student Selection and Advanced Standing 


It is recommended that high school stu- 
dents interested in engineering be encour- 
aged to prepare themselves adequately for 
engineering work in high school by de- 
veloping proficiency in the use of English 
and mathematics, and in gaining an under- 
standing of science, particularly physics 
and chemistry. A most effective way of so 
encouraging these students is to make 
proper adjustment in the work required 
of them in engineering schools. This may 
be done by allowing college credit for pre- 
vious work, or if this is undesirable, by 
making the credit hours required for grad- 
uation flexible and dependent upon the 
preparation and skills of the entering stu- 
dent. A student should not be required 
to repeat work in college if he is ade- 
quately prepared by work already cov- 
ered, or by proficiency previously acquired 
in high school or elsewhere, but instead 
he should be allowed to proceed into more 
advanced work. When so excused from 
taking a specific course on the basis of 
previously developed proficiency, the stu- 
dent should not be required to substitute 
other work not demanded of the other stu- 
dents, for this requirement always dis- 
courages the student from presenting 
advanced work for entrance. However, 


proficiency should be determined by ex. 
amination and not assumed because of the 
acquisition of high school units beyond 
those required normally for admission, 

Requirements for admission to an ae. 
credited engineering curriculum must of 
necessity be rather rigorous to insure ade- 
quate capability of the student to pursue 
engineering in an orderly and effective 
manner. The Committee, therefore, ree. 
ommends the following minimum require- 
ments for admission: 


1. Graduation from an accredited sec- 
ondary school, or its equivalent in educa- 
tion. 

2. Demonstrated capacity for satisfac. 
tory achievement in engineering. 


It should be recognized that the minimum 
requirements listed above impose great re- 
sponsibility upon directors of admission 
for proper selection of students to engi- 
neering colleges, especially when the avail- 
ability of required courses in the various 
high schools is taken into consideration. 
Such students should normally accumulate 
at least 3 units each of English and mathe- 
maties and at least 1 unit of science if 
they are to make satisfactory progress in 
engineering schools. Furthermore, unless 
suitable screening techniques are applied, 
such students should stand in the upper 
quarter of the overall integrated group of 
high school graduates. It is suggested 
that pursuit of vocational courses should 
be discouraged as preparation for engi- 
neering and that not more than 2 of the 
16 units for entrance should be considered 
from drawing, shop or other vocational 
work. Additional background in mathe- 
matics, science and humanistic-social 
courses is of far greater benefit to the 
student. 

The Committee also recommends that 
colleges should: 


1. State their requirements for admis- 
sion clearly. 

2. Elect to admit students with deficien- 
cies only when there is strong evidence t 
indicate probable success in engineering 
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and always state clearly what these defi- 
cencies are and how they may be removed. 
3, Maintain records of criteria used to 
determine admission. 
4, Use such records to improve the 
screening process. 


Students transferring from accredited 
jmior, liberal arts or other engineering 
elleges should be admitted on a provi- 
sional basis, and the final transfer of their 
credits should be delayed until their subse- 
quent records indicate maintenance of the 
required grade point average for gradua- 
tion. A realistic evaluation of credits pre- 
sented for advanced standing should be 
made on the basis of course content or 
proficiency examination rather than on an 
inflexible basis of equivalent credit hours. 


High School—College Articulation 


As preparation for engineering educa- 
tion, there is no substitute for scholarly 
levels of instruction in high school, with 
adequate emphasis upon developing both 
interest and reasonable proficiency in 
mathematics, English, physics and chem- 
istry. The Committee on Evaluation be- 
lieves that a great deal can be done to 
improve the scholarly quality of education 
offered in the high schools. This can best 
be accomplished by developing close work- 
ing relationships between engineering col- 
leges and high schools at the local level. 
Some engineering colleges have developed 
conferences and educational programs, 
participated in jointly by high school and 
college teachers. Several industries have 
provided financial support for educational 
programs. These programs can be highly 
efective in giving high school teachers in- 
sight into the nature of science and mathe- 
matical preparation which is needed by 
students who plan to take science or engi- 
neering in college. 

In order to encourage high school-col- 
lege articulation, it is recommended that 
a study be undertaken by ASEE. in co- 
operation with industrial groups and so- 
tieties representing mathematics and the 
pure sciences to: 


COMMITTEE ON EVALUATION OF ENGINEERING EDUCATION 


55 


1. Develop specifie techniques for iden- 
tifying, encouraging and developing those 
high school students who have aptitudes 
for engineering or science. 

2. Develop specifie techniques of reach- 
ing high school faculties and administra- 
tors in order to enlist their cooperation in 
a constructive program to improve the 
quality of high school preparation, par- 
ticularly in mathematics, physies, chem- 
istry and English. 

3. Determine, at each university having 
a college of engineering, how to provide 
advanced study as a part of high school 
teacher education that would make such 
teachers more proficient instructors of the 
subjects necessary for admission to engi- 
neering. 

4. Develop specific techniques for pre- 
senting these problems and their possible 
solutions to high school administrators, 
teachers and the general public. 


Graduate Work and Its Relation to 
Undergraduate Curricula 


So far, this report has been devoted es- 
sentially to undergraduate engineering 
curricula. Graduate work has such im- 
portant implications for engineering and 
its objectives are so related to undergrad- 
uate curricula that this subject must not 
be neglected in this report. However, a 
much more extensive evaluation of gradu- 
ate study is being planned by ASEE. An 
undergraduate curriculum must serve a 
two-fold purpose of preparing some men 
for immediate employment and others for 
graduate study. This Committee believes 
that a single curriculum with a reasonable 
degree of flexibility, as represented by 
electives, can meet both of these objec- 
tives. 

In recent years there have been marked 
increases in the number of graduate stu- 
dents in engineering and in the number 
of institutions offering graduate study. 
The rate of technological advance suggests 
that an even larger fraction of engineer- 
ing graduates must go on to graduate 
study in the future. This imposes upon 
engineering teachers the obligation to 
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identify and encourage those students who 
are properly qualified to pursue graduate 
work. Many small schools have impres- 


sive records in preparing and encouraging 


their students for graduate work. 

Schools which lack adequate research 
facilities or a faculty with sufficient aca- 
demic preparation to carry on graduate 
study can still serve a very important 
function in advancing graduate level edu- 
eation by providing scholarly undergrad- 
uate preparation and by encouraging their 
better students to continue their education 
after graduation. Graduate students usu- 
ally benefit by the diversity of faculty 
contact which they receive when they 
change schools at the end of their bache- 
lor’s degree. 

Graduate students may also benefit 
from some knowledge of practice. How- 
ever, the temptations to continue in em- 
ployment have been so great that the ad- 
vice to seek employment ahead of gradu- 
ate study has not produced the result 
intended. The current sponsored research 
programs of engineering colleges are such 
as to provide an alternative to the need, 
that was so widely felt in the past, for 
graduate students to bring a knowledge of 
practice into their graduate work. 

The current increase in emphasis on 
graduate work has raised many questions 
to which engineering schools are seeking 
an answer. It appears desirable for this 
Society to undertake a comprehensive 
study of graduate work in a way quite 
parallel to that in which the Committee 
on Evaluation has studied undergraduate 
engineering curricula. The following 
questions and problems are suggested for 
possible study by such a graduate evalua- 
tion committee. 

1. When, or under what conditions 
should an engineering school undertake 
graduate work? Matters of financial sup- 
port, subsidy available for graduate stu- 
dents, sources of money for research, sup- 
port for an expanded faculty and even 
housing for graduate students arise. 

2. All graduate work which is more 
than an additional year of undergraduate 


study involves substantial additional in. 
vestment either in faculties or facilities or 
both. Therefore, it should not be under. 
taken without appraising the cost. 

3. Should graduate work be specialized 
or fundamental? One sometimes hears 
that undergraduate study is fundamental 
while graduate study is specialized. Those 
most experienced in graduate work in en- 
gineering are likely to feel that graduate 
work is rather a medium both for deepen- 
ing and broadening the scientific base for 
engineering. Sometimes subject matter 
that appears to be rather specialized pro- 
vides the most effective stimulus for more 
fundamental study. 

4. What are the requirements for a 
graduate faculty or a faculty competent 
to offer a high grade graduate program! 
In many institutions members of a ui- 
versity faculty are authorized by special 
election or designation to participate in 
graduate work. The scholarly standards 
to be met by thoroughly competent gradt- 
ate teachers are frequently of a different 
order from those meeting minimum re 
quirements for undergraduate teaching. 
Salaries that are barely sufficient for hold- 
ing an undergraduate faculty may be in- 
sufficient to attract and hold competent 
graduate faculty. The important criteria 
for a graduate faculty as distinguished 
from an acceptable undergraduate faculty 
must, therefore, be specified. 

5. The demand of industry for engi- 
neers with more than baccalaureate educa- 
tion has resulted in extensive part-time 
programs at the graduate level for indus- 
trial employees. Do such programs meet 
high graduate standards? Under what 
conditions do they meet such standards! 
What are the safeguards that must be ap- 
plied to assure high academic standards! 
Is part-time study alone sufficient or of 
such character as to provide degree pro- 
grams comparable with those involving 
full time residence study? 

6. What are the requirements for de 
grees? Should the Master’s degree re 
quire a thesis? What should be the lan- 
guage requirements, if any? What should 
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be the residence requirement, if any? To 
what extent would the degree be essen- 
tially a certification of ability of the can- 
didate and to what extent a certificate of 
satisfactory participation in the institu- 
tion’s own intellectual life and activity? 

7. At the doctoral level, what are the 
examination standards? What character- 
izes a good examination? What should 
such an examination seek to demonstrate? 
Who should be examiners? What empha- 
sis should be given to written and oral 
portions of the examinations? What are 
good examination techniques? 

8. What constitutes a good doctor’s 
thesis? What are the criteria for judging 
such a thesis? How does one determine 
whether or not the criteria for measuring 
the contribution to knowledge have been 
satisfied? What should be the course re- 
quirements for a doctorate, if any? 

All of the questions pertaining to doc- 
toral study, and many others can be an- 
swered only in terms of many intangible 
elements that, taken together, represent a 
high level of scholarship, scientific and en- 
gineering perception, and standard of in- 
tellectual attainment. As a concluding 
remark, it may again be emphasized that 
undertaking graduate work, of which an 
institution can be proud, involves a sub- 
stantial reorientation of objectives in an 
engineering department and additions to 
faculty and facilities that may represent 
major elements of cost. 

Since this Interim Report deals so 
briefly with graduate study it is recom- 
mended that those interested in this phase 
of engineering education refer to A Man- 
ual of Graduate Study in Engineering, 
published in 1945 as an ASEE Committee 
Report (Journ. Engr. Educa., Vol. 35, p. 
650) and revised and reissued in 1952 in 
monograph form. 


Evolution of a Common Stem of 
Engineering Curricula 


The great changes that have come about 
in physies and chemistry over the past 
thirty years and the equally great ad- 
valees in engineering practice seem not 


to have produced an equivalent counter- 
part in a reorganization of engineering 
curricula. At a meeting of the Committee 
on Evaluation of Engineering Education 
a group of industrial advisors pointed out 
that the problems in production and man- 
ufacturing are now demanding greater 
and greater scientific background for engi- 
neers. As one example, emphasis was 
placed upon automation of machines as 
a current problem of the machine de- 
signer. The need for such instruction is 
critical in certain industries, and several 
of these offer such courses to their per- 
sonnel. If this is generally true, engineer- 
ing education may be a decade late in giv- 
ing emphasis to electronics in the curric- 
ulum of mechanical engineering and in 
teaching applied electronics as a part of 
machine design. 


Unchanging Factors in Curriculum 
Design 

It is relatively easy to look backward 
and recognize changes, but it is always 
more difficult to visualize what lies ahead. 
After facing many questions regarding 
the future of engineering practice one is 
likely to conclude that the teaching of 
practice, as it exists today, will always be 
of limited use because the graduate is cer- 
tain to find practice changing year by 
year. And, as a matter of fact, the engi- 
neering art taught in colleges will nor- 
mally reflect practice that is already, in 
part, obsolete since the teacher’s knowl- 
edge of practice becomes rapidly out- 
dated. 

But fortunately, some things do not 
change. Reactions, stresses and deflec- 
tions will still occur, and they will have to 
be calculated. Electrical currents and 
fields will follow unchanging laws. En- 
ergy transformation, thermodynamics and 
heat flow will be as important to the next 
generation of engineers as to the present 
one. Solids, fluids and gases will continue 
to be handled, and their dynamics will 
have to be understood. The special prop- 
erties of materials as dependent upon 
their internal structure will be even more 
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important to engineers a generation hence. 
These studies encompass the solid unshift- 
ing foundation of engineering science, 
upon which the engineering curriculum 


ean be built with assurance and convie- - 


tion. 


Attitudes of Engineering Faculties 


The Committee on Evaluation of Engi- 
neering Education had arrived at this con- 
viction soon after its organization. The 
problem that then faced the Committee 
was to think through the implications of 
the steadily increasing importance of the 
engineering sciences upon curriculum de- 
sign and upon faculty, students and em- 
ployer relations. The questions to be an- 
swered were of the following nature. 
Would faculties believe that much stronger 
emphasis upon the engineering sciences 
and the basic sciences produce only re- 
search men? Would the employer be 
pleased with the product or would he feel 
that students should be able to earn their 
pay immediately upon graduation without 
special job training? Could students un- 
dertake a more scientific program without 
excessive failures? 

Not knowing the answers to these ques- 
tions the Committee suggested in its Pre- 
liminary Report the concept of bifurca- 
tion as a possible means of transition from 
the present curricula, which are largely of 
the general-professional category, to the 
strong professional-scientifie curricula that 
it visualized as being required for an un- 
known, but in no sense negligible, per- 
centage of future graduates. As defined 
in the Preliminary Report, the profes- 
sional-scientifie curriculum included in- 
creased emphasis upon mathematics and 
physical science, the nine engineering sci- 
ences as previously described, and a se- 
quence of courses in engineering analysis, 
design, or the study of engineering sys- 
tems extending over two years. 

After the discussion of the Preliminary 
Report by the Colleges of Engineering a 
reasonably clear viewpoint was forwarded 
to the Committee. This viewpoint con- 


sisted of three parts: (1) A strong sup- 


port for higher standards of accreditation 
for engineering education but not for des- 
ignation of especially meritorious currie. 
ula. (2) A nearly universal institutional 
reaction that engineering curricula should 
not be subdivided into two functional 
stems but a recognition of the usefulness 
of functional variation at the top. (3) A 
growing desire for curricula to approach 
the definition given in the Preliminary Re- 
port for professional-scientifie curricula 
which the country seems to accept as be- 
ing the probable direction for the evolu- 
tion of engineering education. 


Viewpoint of Employers 


After receiving this expression of at- 
titudes from the engineering institutions, 
the Committee determined to learn some- 
thing of the viewpoint of employers. At 
a meeting in Atlanta, Georgia, in Feb- 
ruary, 1954, seven of the largest employ- 
ers of engineers were invited to advise the 
Committee on Evaluation. These organi- 
zations employ all types of engineers in 
all functions from research to sales and 
construction. In fact, most of the organi- 
zations represented employ only a small 
fraction of their engineers in research, 
development and design. On the average, 
less than 25 percent of their engineers 
work in these fields. One company has 
most of its engineers employed in opera- 
tion, another in manufacturing and a third 
has one of the largest construction organi- 
zations in the country. Several employ 
nearly one-half of their engineers in sales. 
Nevertheless, the industrial representa- 
tives present concluded that they would 
prefer nearly all of their engineers to be 
trained in professional-scientifie curricula 
as defined above. The industrialists em- 
phasized that their sales, manufacturing 
and operation or maintenance engineers 
needed strong scientific backgrounds just 
as much as the research and development 
engineers and designers. 

They were unwilling to sacrifice courses 
in engineering science to provide time for 
the study of technology or administration 
at the pre-baccalaureate level since they 
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believe that these can be obtained under 
company sponsorship whenever needed. 

It seems necessary to discuss the obvious 
qiticism that the industrial advisors to 
the Committee on Evaluation represent 
only large employers. The criticism is 
valid, but there seems to be no way to ob- 
tain an equivalently valid opinion from 
small employers. However, there is rea- 
son to believe that small employers even 
more than big industry need versatile en- 
gineers since one man in a small company 
often designs and builds the product and 
plans its market in competition with big 
industry. 


Abilities of Engineering Students 


The Committee on Evaluation has also 
given consideration to the question of 
whether a stronger emphasis upon basic 
science and engineering science would lead 
to increased failures to complete engineer- 
ing curricula. Some who have experi- 
mented in this direction give assurance 
that this common assumption is not nec- 
esarily true. The best authority to the 
effect that engineers can handle additional 
work in basic science and engineering sci- 
ence without undue difficulty lies in the 
results of national tests. These indicate 
that, both at the undergraduate and grad- 
uate levels, engineering students show the 
same high level of mental ability as stu- 
dents of the physical sciences. It seems 
reasonable to conclude, therefore, that the 
principal groups of engineering students 
will prove able and interested in complet- 
ing whatever type of curriculum the pro- 
fession of engineering considers necessary 
preparation for its prospective members. 


Opportunity for a Common Stem in 
Scientifically Oriented Curricula 


The consideration of curricula cannot 
proceed wholly on a philosophical or 
qualitative basis but must eventually be 
approached quantitatively in semester 
hours. The Committee on Evaluation, in 
order to clarify for itself the practicabil- 
ity of its suggestion that curricula of the 
4-year type can be designed with an en- 


hanced scientific orientation, has developed 
for consideration the broad outline of a 
professional-scientifie curriculum. It in- 
tends this skeleton curriculum to be con- 
sidered as suggestive rather than restric- 
tive. The great need of engineering edu- 
cation at this time is for experimentation 
with, rather than standardization of, cur- 
ricula. 

In defining an engineering curriculum 
the Committee on Evaluation has first in- 
dicated the need for mathematics through 
differential equations; however, another 
application of caleulus such as statistics 
might fit more effectively into industrial 
or sanitary engineering. Nevertheless, for 
many curricula this means at least one 
additional course in mathematics. The 
recommendation that physics should be ex- 
tended through nuclear and solid-state 
physics may well require more than the 
usual eight semester hours of sophomore 
physies even though there may be some 
saving by elimination of unnecessary du- 
plication with mechanics, thermodynamies 
and electrical engineering courses. There 
is a growing belief that a speaking ac- 
quaintance with organic chemistry and a 
working knowledge of physical chemistry 
is essential to all engineers and that this 
objective cannot be accomplished within 
the usual course in freshman chemistry. 
For most curricula these changes in math- 
ematies, physics and chemistry would 
probably require a total of at least 6 
semester hours of additional study. 

The second major factor in the original 
definition of scientifically oriented engi- 
neering curricula included nine engineer- 
ing sciences in sufficient strength to justify 
their separate listing; i.e., (1) staties, (2) 
dynamics, (3) strength of materials, (4) 
fluid flow, (5) heat flow, (6) thermody- 
namics, (7) electrical currents, fields and 
electronics, (8) engineering materials, (9) 
physical metallurgy. So that some quan- 
titative measure may be available, it is 
tentatively suggested that each engineer- 
ing science deserves from 2 to 6 semester 
hours, the average being about 4 semester 
hours. Hence, there would need to be a 
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total of 36 semester hours for the engi- 
neering sciences mentioned, including ap- 
propriate substitutions of other applied 
sciences in special curricula. 

The third major element in the defini- 
tion of an engineering curriculum is that 
it must contain an integrated sequential 
study. By this is meant that the mathe- 
matics and the basic science shall be used 
proficiently in the courses in engineering 
science, and that the latter, in turn, shall 
be used proficiently in engineering analy- 
sis, in the study of engineering systems, 
and in preparation for creative design 
work. For the scientifically oriented ap- 
proach it seems desirable that analysis, 
synthesis and creative design cover four 
successive semesters at an intensity to be 
represented by 5 or 6 semester hours per 
semester. 

In addition, to basic science and engi- 
neering science, allowance may be made 
for a minimum three-credit-hour human- 
istic or social science course each semester 
for at least seven semesters and also for a 
small amount of required technology. On 
this basis the common stem of any sci- 
entifically oriented curriculum may be de- 
scribed as follows in four blocks totalling 
about one hundred semester hours. 


The Committee has used the term “com. 
mon stem” in an attempt to clarify the 
necessity for a unity of understanding by 
students in different curricula. There is 
no reason why such unified understanding 
ean not be achieved by somewhat different 
paths, through different courses, with dif. 
ferent instructors. It will not be achieved, 
however, if technology is substituted for 
basic and engineering science or if courses 
with names from the fields of engineering 
science are presented merely as a neces- 
sary sideline to the objective of teaching 
current practice. 

The Committee’s interest in the eur. 
ricula outlined above is centered in: (1) 
the indication that the concept of 4-year 
professional-scientifie curricula is prac 
tical, (2) the indication that considerably 
more than the usual “common freshman 
year” is a normal evolutionary result that 
may accompany scientific orientation of 
curricula, (3) the opportunity presented 
by an “equivalent semester” of elective 
study for meeting the interest orientation 
of students and the functional needs of 
the engineers engaged in research and 
management as well as in design and 
construction. 


EXPERIMENTAL TIME DISTRIBUTION IN SCIENTIFICALLY ORIENTED ENGINEERING CURRICULA 


(1) Humanistie-Social 


21 semester hours 


(2) Math and Basie Science (about equal in weight) 36 semester hours 


(3) Engineering Science 
(4) Required Technology 


ToTAL FOR THE COMMON STEM 


36 semester hour 
7 semester hours 


100 semester hours 


(5) Major Departmental Sequence of Engineering Analysis, Design 


and Engineering Systems 


21 semester hours 


(6) Options or Electives in (a) Humanistic-Social, (b) Management, 
(ec) Basie Science, (d) Engineering Science, (e) Research or 
Thesis, (f) Engineering Analysis and Design, (g) Technology 17 semester hours 


TOTAL FOR THE 4-YEAR CURRICULUM 


These numerical figures in semester 
hours are to be taken only as rough sug- 
gestions since there will be many reasons 
for variations between institutions and 
among departments of a single institution. 
Experimentation is strongly encouraged. 


138 semester hours 


Curriculum Adjustment to the Individual 


The Committee on Evaluation recog: 
nizes as do most faculty members that 
there is need for as much flexibility 
possible within the framework of a givel 
curriculum for each student to extend his 
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own interests. Some choice may exist in 
the sequence of social-humanistic courses, 
in the later courses in mathematics and 
science, and in the departmental sequence 
of work in engineering analysis and de- 
sign. However, it is primarily in the elec- 
tive courses that the student can best ex- 
tend his interest toward his future profes- 
sional activity. The objectives of engi- 
neering education are best satisfied when 
each student is given a free choice of op- 
tions or elective courses, provided that the 
eourses elected contribute to a planned ob- 
jective. 

The question has been raised as to 
whether additional work in engineering 
science could be taught by present facul- 
ties without special advanced training. 
This indicates some confusion as to the 
objective being sought. Actually there 
ean be no really advanced subject matter 
taught to undergraduate engineers. There- 
fore, there can be no question as to the 
potential competency of most members 
of present faculties to handle courses in 
the engineering sciences and in engineer- 
ing analysis, design and engineering sys- 
tems. It is merely a changed viewpoint 
that is desirable. Any teacher who recog- 
nizes that he can render very limited serv- 
iee to students by emphasizing engineer- 
ing art or practice will shift his emphasis 
toa more scientific approach to engineer- 
ing. 


Conclusion 


This Interim Report has dealt with the 
evaluation of engineering education and 
with the characteristics which differentiate 
engineering curricula from those in sci- 
ence. In determining desirable levels of 
mathematics, basic science and engineer- 
ing science for engineering curricula, the 
Committee on Evaluation has been con- 
cerned with reasonable, obtainable objec- 
tives rather than with minimum standards 
for accreditation. The latter is the prov- 
inee of E. C. P. D. The present report is 
offered, therefore, as indicative of the di- 
rection in which engineering education 
should evolve. 


The Committee sees no barrier other 
than tradition that would prevent the de- 
velopment of a common stem of the cur- 
ricula in a given institution that might 
approach 100 semester hours. It does not, 
however, take the position that such unity 
is universally desirable, but points instead 
to blocks (2) and (3) of the illustrative 
curriculum which indicate that somewhat 
more than one-half of the total credit 
hours might appropriately be used in the 
basie sciences and engineering sciences 
with later emphasis upon the proficient 
use of these subjects in engineering analy- 
sis, synthesis and preparation for creative 
design as the capstone of engineering edu- 
cation. 

The Committee further believes that the 
differences in the interests and the orienta- 
tion of students and in the functional pur- 
poses of engineering education will be 
served best by elective blocks of courses 
equivalent in total to about one semester 
of study. The choice of such electives, 
however, should be made only in relation 
to a planned objective. Such elective 
study can contribute to the development 
of a stronger humanistic-social back- 
ground for some engineers and to a 
stronger scientific background for others, 
with resultant overall strengthening of the 
profession of engineering. 


Appendix A 


Historical Background of Previous 
Evaluation Studies 


Since the organization of the Society 
in 1893 there have been many studies of 
engineering curricula which reviewed con- 
tent of the several programs and gave a 
distribution of time to the major divisions 
of the work. Out of the study begun as 
the Mann Report, published as Carnegie 
Bulletin No. 11, came the Wickenden Re- 
port of 1923-29, the monumental effort 
of the Society. It was followed by “Aims 
and Scope of Engineering Curricula” in 
1940 and “Engineering Education After 
the War” in 1944. Dr. D. C. Jackson’s 
“Present Status and Trends of Engineer- 
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ing Education in the United States” was 
published in 1939, and its study of cur- 
ricula may be considered as a supplement 
to the Wickenden Report. 

Since the Wickenden report is so basic- 
and fundamental it may be desirable to 
quote a few sentences: 


‘¢The multiplication of trunk and branch 
curricula based on technical specialization 
has gone fully as far as can be justified. 
Further differentiation in courses for under- 
graduates is much more likely to proceed on 
functional lines.’’ 


Some colleges did not heed the suggestion 
that multiplication of curricula had gone 
far enough, but have continued trunk and 
branch divisions throughout the last 25 
years. 

The Wickenden Report also emphasizes 
the necessity for continuing study after 
graduation: 


‘<The most serious deficiency in engineer- 
ing education is not so much in matter 
taught or matter omitted in college as in 
allowing the orderly process of education to 
stop, where it so often does, at graduation.’’ 


It is difficult to over-emphasize the neces- 
sity of learning how to study and of con- 
tinuing study throughout a whole profes- 
sional career. 

The 1940 and 1944 reports, referred to 
above, emphasized the division of each 
curriculum into two major areas, titled 
the scientific-technological stem and the 
humanistic-social stem. These two studies 
renewed interest in the “general academic 
subjects” listed by Wickenden. The word- 
ing describing the humanistic-social stem 
used is practically identical in both re- 
ports and the time suggested for this area 
was twenty per cent of the total. The 
program was to be an integrated sequence 
running through four years. During the 
last decade much thought and much study 
have been given to this phase of engineer- 
ing education. 

Both reports recommend the 4-year 
undergraduate program as the desirable 
norm. However, it was recognized that 
engineering graduates enter into many 


kinds of activity and that there should 
be comparable differentiation in the edu. 
cational programs. In summarizing the 
1944 report, Dean H. P. Hammond ont. 
lined the needed preparation for widely 
varying engineering activities as follows: 


‘In order to provide for the satisfaction 
of the needs incident to these trends, the 
(1944) Committee suggests, for considera. 
tion, a plan of curricula differentiation in 
the fourth year, through which three options 
would be offered within each major profes. 
sional curriculum: (1) Continuation of the 
present type of 4-year program essentially 
as a terminal curriculum, but with modifica. 
tions advocated by the Committee, for a ma- 
jority of students. (2) An alternative 
fourth year emphasizing subjects dealing 
with the management of construction and 
production enterprises. (3) A fourth year 
intended to prepare for additional years of 
advanced study by strengthening the stu- 
dent’s command and extending his knowl 
edge of basic sciences and mathematics, and 
by introducing him to the methods of ad- 
vanced study. This fourth year, and the 
year or years of graduate study to follow, 
would be planned as a unit rather than as 
two stages marked by the usual differences 
of undergraduate and postgraduate pro 
grams.’’ 


In 1952 the Society conducted a con- 
prehensive study on methods of improv- 
ing engineering instruction. This report 
dealt at considerable length with the prob- 
lem of “how to prepare students to meet 
new situations with skill, resourcefulness 
and leadership.” 

It also treated the collateral problems 
of “how to instill in the student the desire 
to continue to learn after graduation, and 
how to provide a cultural foundation 
which will encourage him to contribute to 
his local community and to civie groups 4 
a mature, thinking, human individual. 

The principles of learning stressed “the 
importance of effective participation 
the part of the learner; his motivation 
through the formulation of a goal; the 
clear definition of task assignments (pref- 
erably defined by the student himself); 
the evaluation of his progress; and bis 
repeated practice in application.” This 
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project was participated in by committees 
in over 100 engineering colleges of the 
country. 

In 1945 the Graduate Studies Division 
of the Society prepared a Manual of 
Graduate Study. This was completely re- 
mitten by a Committee of the Division in 
1952. This Manual deals with: 

(1) the objectives of graduate study, 
(2) organization, (3) transitional studies, 
(4) developing a graduate faculty, (5) 
admission requirements, (6) degree re- 
quirements, (7) major, minor, and re- 
gareh, (8) the thesis, (9) language re- 
quirements, (10) mathematics, (11) ex- 
auinations, (12) undergraduate courses, 
(13) non-technical studies, (14) evening 
dasses, (15) cooperative programs, (16) 
sponsored research, (17) industry insti- 
tutes, (18) foreign students, (19) student 
guidance, (20) graduate study in engi- 
neering. 


Appendix B 


letter to a College President by Harold 
Hazen, Chairman Region 2, ECPD, Edu- 
cation Committee. Reprinted from Elec- 
trical Engineering... 


April 2, 1954 


“The important quality that we look 
for in a faculty is evidence of professional 
stature and competence, including the kind 
of competence that may take any number 
of forms or combination of these. In the 
case of a fellow in his thirties, or even 
forties, we are interested to see if he has 
adoctorate, since if he has, it is evidence 
that he has had sufficient scholarly interest 
ogo on for graduate work and research. 
But the doctorate of itself is neither nee- 
esary nor sufficient evidence of the qual- 
ity for which we are looking. It is not 
lecessary because there are many young 
nen of first rate ability who have elected 
uot to take graduate work. We usually 
ask how it is that a man who is interested 
in education has not taken the rather nat- 
wal route of graduate work and the re- 
sulting advanced degrees, but we are quite 
Willing to be convinced that there are rea- 
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sons not affecting his qualifications. On 
the other hand, the man may have the 
qualifications to earn and actually hold an 
advanced degree and still not have the 
personal qualities or indeed the effective- 
ness in professional work that would qual- 
ify him well as a faculty member. Thus 
while we use the doctoral degree as a 
quick, rough-and-ready indicator, it is an 
indicator rather than a measure of the 
qualities for which we are looking. 

“Tn an older man, whose formal educa- 
tion took place at a time when advanced 
degrees in engineering, especially at the 
doctoral level, were comparatively rare, 
we would have even less basis for insisting 
upon a doctoral degree. In such a case we 
nearly always have to look to other cri- 
teria as a basis for appraisal. 

“In a faculty of several members in a 
given department we are likely to expect 
to find from one to several members hold- 
ing doctor’s degrees, if the faculty is 
really good. However, it is perfectly pos- 
sible that professional qualifications of the 
sort I will mention in a moment are suffi- 
cient to demonstrate excellence. i 

“Publication is another indicator of 
professional stature. Here again, the 
mere fact that a man has published a num- 
ber of papers does not in itself have sig- 
nificance. One asks: were the papers 
good, did they make significant contribu- 
tions, were they well regarded by com- 
petent men in the field, are any of them 
recent publications? If the publications 
are in the form of books, we ask, is the 
book recognized as making a genuine pro- 
fessional contribution either to the field 
or to the teaching of the field? On the 
other hand, is it merely a compilation in 
a different form of material already avail- 
able in book form to the profession? 

“Another indicator is the kind, if any, 
of professional work upon which the man 
is currently engaged. Does he have any 
investigatory activity under way? One 
important form of such investigatory ac- 
tivity is research. Such research would 
usually, though not invariably, be carried 
out in the institution, either with institu- 
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tional funds or some form of sponsorship 
from industry or government. If such 
work is under way, is it basically just 
testing? Is it puttering in its profes- 


sional standards, or is it work that really - 


digs into some new area and offers some 
promise of real contribution to the pro- 
fession? This work may be applied or of 
a fundamental character. If applied, it 
should still have real intellectual chal- 
lenge, involve imaginative exploration of 
new ideas, and in general be of such na- 
ture that if it is well carried out, it should 
lead to publication weleomed by the ac- 
cepted professional journals in the field. 
Such research is always stimulated and 
facilitated if the staff member attracts 
graduate students as co-workers in such 
a project. Graduate students, however, 
are not essential. Such a project need 
not be large. It may, in fact, be quite 
modest in its physical and fiscal dimen- 
sions. The important point is the quality 
of intellectual effort involved and the pro- 
fessional significance of the investigation. 

“The development of specific hardware 
may or may not represent good research 
activity in engineering. The test is not 
whether or not the product is produced in 
pilot model or other form, but rather the 
kind of professional effort that is re- 
quired and the level of professional com- 
petence that is demonstrated. 

“Another possibly significant kind of 
professional work is consulting. We ask, 
is the man doing any consulting work? 
If he is, we again ask, is it of a routine 
character or does it involve substantial re- 
sponsibility? Is it concerned with some 
new development, or is he merely doing 
some handbook-arithmetic application of 
well-known principles in a routine fash- 
ion? 

“Another indicator, and a very impor- 
tant one, is the kind of teaching that a 
man is doing. Is he continually revising 
the subjects that he teaches in response 
to the impact of new developments? This 
does not mean, for example, asking in the 
field of electrical engineering whether he 
is teaching television or not; rather it 
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means, is he taking into account in his 
selection of the areas in the fundamental 
engineering science that he treats, the 
kinds of principles that one must under. 
stand if he is to have a basic understand- 
ing of the field of television? A continu. 
ing evolution of the teaching of even s0 
elementary and fundamental a subject as 
electric circuit theory or electric field the- 
ory is evidence of a scholarly and active 
mind that we like to see in a teacher. We 
are skeptical of the man whose course has 
not changed very appreciably in the last 
ten years in the orientation, outlook, and 
selection of subject matter. Again this 
most emphatically does not mean that we 
expect a professor to teach applications, 
It does mean that we expect his handling 
of fundamental courses to reflect, in the 
selection of material, the selection of illus- 
trative problems, and in the associated 
laboratory work, the needs of the fields 
that are active today in practice. 

“The kind and quality of a man’s teach- 
ing technique and the effect this has on 
his students are significant. Here the evi- 
dence is often hard to get and necessarily 
rather intangible. Nevertheless, there are 
often indicators as to whether the man’s 
class and laboratory teaching is of a char- 
acter to stimulate the imagination of his 
students, to develop their initiative, to 
challenge their abilities, to broaden their 
outlook, to impose real responsibility on 
the student. The contrast with this is the 
teaching that conscientiously but without 
imagination, ingenuity or contribution of 
its own, follows the content of some stand- 
ard textbook. The problems a professor 
gives to his students are often very re- 
vealing of a professor’s professional out- 
look and the kind of influence that he is 
bringing to bear on his students. The 
home problem or laboratory exercise de- 
signed to pique the student’s curiousity or 
to make him think out something different 
from what the textbook has shown, is 4 
good indicator. 

“The level of penetration of a profes- 
sor’s teaching provide meaningful indica- 
tors of his intellectual stature and the 
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quality of his influence. Here we ask the 
questions, does his work have a large 
qualitative content, or does he emphasize 
nore strongly the analytic, the mathemati- 
al, the scientific aspects? Does he cover 
the theory somewhat apologetically and 
aperficially merely to satisfy a conscience 
yefore getting to problem work and appli- 
ations? Does he try to get his students 
understand the basic mathematical the- 
wy at least at an elementary level? Does 
te make free use of the calculus, and in 
the appropriate fields, even elementary 
lifferential equations, or does he stick to 
withmetic and algebra alone? If he uses 
calculus, does he really understand it him- 
elf and use it with a reasonable degree 
a rigor? We feel that engineering 
shools offer an almost unique opportunity 
fora student to get the underlying theory 
md science, and that this school time is to 
aconsiderable extent wasted if it is de- 
voted to qualitative, descriptive material 
inlieu of underlying, fundamental theory. 


. “We, of course, recognize the impor- 


tance of the mature individual of broad 
aperience and notable wisdom who can 
convey to his students an important con- 
tibution to their character and to their 
atire outiook on their profession and life. 
We should not underrate such a person 
vhen we actually find him, but neither 
sould we make the mistake of attributing 
these high qualities to the genial, person- 
ible good fellow who has long lost (if 
eever had any) his vigor and his tech- 
tial acuteness. We must insist upon 
rally acute and penetrating intellectual 
itributes and general technical astuteness 
ofa superior sort to make our professor 
digible for the true elder statesman 
category. 

“Leaving teaching and turning again to 
ither areas of activity, another indicator 
sthe degree of participation of the fac- 
uty member in his professional society 
utivities. By participation I mean not 
oly attendance but taking an active part 
in the meetings and activities. The fact 
of participation itself is not sufficient. 
One needs to know whether his participa- 
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tion relates to significant ideas and issues, 
or whether it is shallow and conventional. 
In what repute is the man held by his pro- 
fessional associates over the country? Is 
he known to them because of his profes- 
sional contributions, or is his name un- 
familiar? 

“Industrial experience can, of course, be 
an important measure of professional 
qualification. We need, however, to look 
at the nature and character of this experi- 
ence very closely to determine its rele- 
vance to engineering teaching. Thus we 
look primarily not at the number of years, 
or even the administrative responsibility 
that a man may have carried, although 
these are not entirely unpertinent, but 
rather at evidence of intellectual qualities 
and activity that we feel are important in 
a teacher of engineering. Has he been 
responsible for significant new develop- 
ments? Is he the sort of person who can 
be articulate in relating his engineering 
works to the underlying engineering sci- 
ence clearly and logically? Has his work 
been such that he has kept his underlying 
science and engineering science alive and 
up to date? Is his exposition clear and 
logical? Many practical engineers who 
achieve fine results do so by a kind of 
intuitive sense which, no matter how suc- 
cessful for a practical engineer, falls flat 
as far as effectiveness in teaching engi- 
neering students is concerned. 

“Looking now at the overall appraisal, 
one cannot expect to find a high score for 
very many of the people on all of the 
above indicators of professional stature 
and competence. A good man, however, 
will score rather well on more than one 
of the foregoing categories, including one 
or more outside of teaching. The better 
the man, the higher his score and the more 
categories in which he will have a high 
score. Furthermore, in a good and well- 
rounded departmental faculty all of these 
qualities are present though seldom in any 
single individual. 

“One final word regarding the doctorate 
is perhaps not out of place, especially as 
the importance of this degree as a qualifi- 
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cation for faculty appears to be so widely 
misunderstood. Doctorates are fine in 
their place, and they have a place, a place 
of increasing importance in engineering 
education. But let’s neither give them too 
much weight, nor ignore them completely. 
Rather let us try by all the measures we 
know to determine whether this fellow 
about whom we are talking is one to whom 
we really wish to expose our engineering 
students. 

“Thus far we have emphasized pri- 
marily the qualities of the individual per- 
son at which one looks in attempting to 
appraise a faculty member. A fine fac- 
ulty, however, consists of much more than 
a group of individuals and individualists, 
who would qualify well according to the 
foregoing criteria. The element of team 
play and team spirit is almost as impor- 
tant in an engineering faculty as it is on 
a college football team. Do the various 
faculty members work together harmo- 
niously and cooperatively? We must not 
be misled by the dulcet sound of the words 
‘harmonious’ and ‘cooperative.’ A very 
important test of these qualities is the 
ability of these individuals to differ with 
each other vigorously and earnestly in an 
intellectual sense, and indeed on problems 
of a more philosophic character, but to 
maintain in all this a degree of objectivity 


and personal goodwill that makes the 
friendly golf match or wilderness fishing 
trip together just as characteristic a 
strongly expressed differences of opinion 
and judgment. One looks for evidence of 
fairly achieved compromise in the common 
core of earlier courses, and expects the 
curriculum as a whole to have a unity 
and singleness of purpose that provides 
strength. At the same time one looks for 
the tolerance that permits fine ability and 
special competence to have its head in 
elective subjects. 

“One also looks for evidence of good 
leadership, leadership that insists upon a 
sound, well-rounded, forward-looking pat- 
tern in the curriculum and _ program, 
Sometimes a fairly firm hand is indicated 
from a dean to assure that enthusiastic 
individualists take sufficient time and 
thought in joint and cooperative effort to 
assure that their program as a whole 
makes sense, that it points toward worthy 
and forward-looking objectives, and cor- 
siders adequately and imaginatively the 
advancing fronts of the professional field. 
But through all the activity there should 
be evident a spirit of goodwill, of willing 
ness for some personal sacrifice in the 
common good, and a sense of pulling to 
gether that nevertheless encourages er 
pression of individual ability and energy,’ 
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Report of Committee on Promotion of 
Ethical Standards* 


It is quite gratifying to state to the 
nembers of the American Society for 
Engineering Education that the affairs of 
the Committee on Promotion of Ethical 
Standards are in good condition. In- 
ied, the condition of the committee’s 
ifairs is almost too good, as will shortly 
appear. 

A year ago, the committee set for itself 
ertain objectives, with the approval of 
the officers and the General Council of 
the Society. One of the most important 
if these objectives was to urge upon both 
individual and institutional members of 
the Society to consider engineering ethics 
seriously. 

It appeared necessary to undertake 
this special objective. That the com- 
nittee would do so was implied by its 
appointment in the first place. Engi- 
wers probably pay less attention to pro- 
fessional ethics than do physicians and 
lawyers. Occasionally, an older and 
prominent engineer raises the issue of 
dhies. But engineers have usually as- 
sumed that they are all ethical, and al- 
vays have been, and that it is a waste of 
time to think or talk about the matter. 

Engineers incline to take an interest in 
tangible things: Reinforced concrete, jet 
engines, electronic controls of broaching 
operations, that sort of thing. Abstrac- 
tions are repulsive to most of them. 

The committee had misgivings at first. 
If they were to talk to the members of 
the Society about ethics, would not most 
of them shrug their shoulders and go 
about their business? 

The committee owes a profound apology 
to the Society. 


*Presented at the Annual Meeting of 
ASEE, University of Illinois, June 14, 1954. 


The committee published a preliminary 
statement in the December, 1953, issue of 
the JOURNAL OF ENGINEERING EpucATION. 
The statement was entitled “On Engineer- 
ing Integrity.” The Society’s reaction to 
this statement was a complete and en- 
couraging surprise. It was impossible to 
handle the letters which came in. Six 
hundred and seventy-one items of cor- 
respondence remain in the files of the 
committee chairman. These include only 
letters which may have value later on. 
All completed correspondence has been 
destroyed. 


Letters Express Approval 


The letters expressed approval of the 
committee’s statement, at least in prin- 
ciple. None were critical. A number of 
members, and other engineers, offered 
valuable suggestions for projects ap- 
propriate to the committee’s aims, and of 
methods for doing the committee’s work. 

As was remarked a moment ago, the 
affairs of the committee are in almost too 
good condition. Heavy correspondence 
kept the committee from making progress 
in other phases of its operations. For 
example, the committee made no progress 
in its effort to prevail upon officials of 
the Society’s divisions, committees and 
sections, to introduce discussion of ethics 
into their programs for the current year. 
It was quite impossible both to do this, 
and to take care of mail. 

However, ethics items did turn up in 
several programs, as a result of interest 
in the topic. The session on Co-operative 
Engineering Education this evening, in- 
cludes an item on ethics, and the entire 
session of the Division on Relations with 
Industry tomorrow afternoon is devoted 
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to the topic. Discussions of ethics were 
included, likewise, in the annual meetings 
this year of the North Midwest and the 
Illinois-Indiana Sections of the Society, 
and in the session of the Young Engineer- 
ing Teachers at the annual meeting of the 
Michigan Section. There was some ne- 
gotiation for a speaker on the subject 
of ethics for the annual meeting of one of 
the southern or southwestern sections. 
We hope that these negotiations were 
successfully concluded. 

Members of the committee delivered 
addresses on engineering ethies before en- 
gineering gatherings not associated with 
this Society. 

Depending on circumstances, and the 
approval of the officers and the General 
Council, the committee will continue to 
keep the question of ethics in the minds of 
engineering educators by whatever meas- 
ures and devices appear to be most ap- 
propriate. 

Furthermore, the committee will at 
least look in the direction of ways and 
means of actually introducing instruc- 
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tion in ethies into colleges of engineering 
It remains to be seen whether such jp. 
struction should be formal or informal, 
either or both. 

The committee wishes to express its 
deep gratitude to officers, Council, ani 
many correspondents for active encourage. 
ment and support. 


Respectfully submitted, 


THE COMMITTEE ON PROMOTION 
OF ETHICS, ASEE 


W. W. Burton 

N. A. CHRISTENSEN 

. W. DouGHERTY 

. M. Ferguson 

. J. FREUND, Chairman 
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College Notes 


With establishment of its new Geo- 
physies Laboratory, says Director Joshua 
L. Soske, the Stanford School of Min- 
eral Sciences now is equipped to take a 
front-rank place among schools training 
students in geophysical techniques of ex- 
ploration for oil and mineral deposits. 
Stanford’s recently-completed Henry Sal- 
vatori Laboratory of Geophysics was a 
$60,000 gift of Salvatori and the Western 


Geophysical Company of Los Angeles, 
which he heads. 


Dr. George H. Lee, professor of me 
chanics at Rensselaer Polytechnic 
stitute since 1951 and head of the de 
partment for a year, has been mate 
Director of Research at the Institute, i 
is announced by President Livingston W. 
Houston. 
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The Place of the Socio-Humanistic Studies 
in Professional Graduate Instruction* 


By W. L. EVERITT 
Dean, College of Engineering, University of Illinois 


Qn behalf of the engineers, I want to 
apress my appreciation for the oppor- 
mity of this joint discussion with the 
Council on Graduate Work. We have 
ad will have many problems in common, 
for the interest and enrollment in gradu- 
ie engineering programs is increasing. 

I note that the Graduate Council de- 
nted much of its attention at the Hous- 
‘m meeting to the “Education of the 
Whole Man at the Graduate Level.” Es- 
utially I have the same subject this 
iternoon, and the justification for a cer- 
tin repetition lies in the advantage of 
le two groups discussing our mutual 
problems. 

Engineering is a profession interested 
action and in ecreativeness. It involves 
teemployment of men as well as mate- 
tas, and its practitioners are truly 
uppy only when they are directing that 
aployment for the benefit of mankind. 
ftom these characteristics stem both cer- 
un difficulties that engineering educators 
uet, and also certain challenges and op- 
portunities that form the staple of my 
uk today. 

The engineering colleges have for some 
‘ime been concerned with many of these 
iificulties and challenges. To be specific, 
agineering education has been in a fer- 
unt since the war and much attention 
us been given to the problems of pre- 
jing engineering students for social 
‘sponsibility as well as for technical 


*Presented before the Joint Session of 
te Graduate and Engineering Councils of 
ite Land-Grant Association, Columbus, Ohio, 
November 11, 1953. 


competence. The report in 1944 of the 
Hammond Committee of the American 
Society of Engineering Education on 
“Engineering Education after the War,” 
with its recommendation that at least 
twenty per cent of an engineering cur- 
riculum should be devoted to work in the 
humanities and social sciences, was an 
important step. However, although there 
has been much experimentation with the 
undergraduate four-year curriculum under 
this formula, there is still dissatisfaction 
with the results. It might be well to out- 
line some of the pressures which make 
the solution of our problem so difficult. 

Simultaneously with the development 
of inereased interest in the humanities 
and social studies, technology has itself 
been expanding in an almost explosive 
fashion. In spite of increased emphasis 
on fundamentals and the elimination of 
most information on the “how” of indus- 
try, the amount of technical material nec- 
essary in the undergraduate curriculum 
increases continually. 


Increased Interest in Graduate Work 


These opposing forces have caused a 
few schools (though only a few) to in- 
crease their programs for the Bachelor’s 
degree to five years. More important for 
our purposes today, they have also caused 
an increased interest in graduate work for 
both the Master’s and Doctor’s degrees. 
The increased need for technical training 
of the type given for advanced degrees is 
one important reason why engineering is 
not likely to move in the direction of 
medical education and require several 
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vears of liberal arts before the start of 
the engineering program. There is a 
further contrast between medicine on the 
one hand and engineering and physical 
science on the other. The medical practi- 
tioner seems to require a certain amount 
of maturity to generate confidence in his 
patients, whereas often the most produc- 
tive years of creative scientists and engi- 
neers are their early ones. Therefore, 
there is real danger of loss in national 
creativeness if the training of the en- 
gineer is unduly extended and his active 
career too long postponed. (Remember 
we may also have to take into account two 
or more years of military service.) 
Currently, there is much discussion of 
generalization versus specialization in edu- 
cation many times, I fear, without proper 
definition of terms. What may appear to 
be specialization in subject matter may in 
fact introduce generalization in method of 
attack or problem solving, and develop the 
ability to coordinate material from many 
sources. Use of the case method is an 
example. Ideally, one should proceed 
from the general to the specific, but un- 
fortunately the mind of man, and par- 
ticularly of a young man, does not easily 
move in that direction. A mathematician 
friend of mine once recommended we 
should teach algebra in the first grade and 
arithmetic in high school, because this 
would give generalizations first and ap- 
plications second. Just try this on your 
children and see how far you get. I did. 
It has been urged by many that the under- 
graduate curriculum is the place for gen- 
eralization, and the graduate program the 
place for specialization. But, frankly, 
this does not appear practical in engineer- 
ing, and so while engineering educators 
are trying to broaden the work for the 
baccalaureate degree, they should not over- 
look the advantages of introducing still 
wider outlooks in the graduate program. 
Broadness of intellectual interest re- 
quires maturity. Young people tend to 
concentrate on the interests they consider 
important. I do not believe this is a 
special characteristic of the engineer, but 
perhaps we notice it most among this 
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group because of the intensity of their 
interest in their profession as _ under. 
graduates. This intensity is an asset 3 
well as a liability. We find the engine. 
ing underclassman willing to work hari 
on scientific subjects, and we take ai. 
vantage of this. If he is not so willing 
to work we weed him out. But the mor 
intense his interest in science, the harder 
it is to excite him in the other fields of 
man’s endeavor, because he does not a 
yet see their relation to his own needs or 
future life. Conversely it is probably als 
hard to interest the adolescent musician in 
science or the budding social worker in 
art. Being a man interested in action, 
the engineer is apt to ask how a given 
effort will contribute ultimately to his om 
actions. 

Fortunately, as the engineer matures, 
his interests expand. For example, ke 
may first see the usefulness of public 
speaking or a knowledge of the lav. 
Furthermore, the wider the interests of 
his most admired professors, the mor 
rapidly this broadening interest will er- 
pand. Therefore, any program for de 
velopment of social interest requires the 
active support and participation of the 
engineering professors. President Har- 
cher of Iowa, in his brilliant address e- 
titled “Liberal Education in Profession: 
Curricula” + before the general session of 
the Land-Grant Association, emphasize 
that one of the most important ways 0 
introducing a broader culture is by i 
corporating in our technical courses refer 
ence to the relation of the subject matte 
to man’s progress in economie and social 
development. 


Proper Motivation 


Proper motivation is an essential iD 
education, particularly when only a limited 
time can be given to a certain ares 
Courses, required or elective, which pre 
duce in a student the feeling, “Thank 
God that is finished, I have gotten ove 
a hurdle, I hope I never meet it agai,’ 


+ Published in the JouRNAL oF ENGINE: 
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have indeed failed their purpose. Social- 
humanistic courses in the engineering cur- 
riculum are intended to be an introduction 
to a lifetime of interest—not an end in 
themselves. It is for this reason that 
engineering educators have agreed almost 
miversally that, given a certain amount 
of time available, social-humanistic studies 
should be introduced into the curriculum 
as a sequence running parallel with the 
technical courses rather than as a group 
of basic studies to be completed before 
the engineering program is started. 

But this recognition of the need for 
maturity to develop a true interest in a 
broader culture for the engineer has gen- 
ally had little impact on our graduate 
programs. We should recognize that 
while penetration into the unknown re- 
quires technical concentration, these are 
also the years when cultural interests are 
ripe for expansion. 

This is not a problem unique to engi- 
neering; we have it in common with other 
fields such as agriculture and commerce 
where professional material is given in 
the undergraduate program and further 
graduate training is necessary for the 
leaders, 

I wish to urge, as several others have 
before me, that graduate schools should 
sive more attention to the development of 
a social-humanistie stem for their tech- 
tieal students. It is believed that this re- 
quires positive steps and programs rather 
than mere permission to use such areas as 
ninors. Furthermore, it is in our grad- 
tate schools that we are developing the 
engineering teachers of the future. If, 
President Hancher proposes, the eul- 
tural development of the four-year stu- 
dent is primarily influenced by a cultured 
faculty, then there is a special need for 
greater broadness in the education of our 
graduate students. 

As one of the necessary steps, a limited 
lumber of specially designed courses 
should be developed which require no 
Prerequisites in the particular area, but 
vhich do make use of the maturity of the 
graduate student. Such non-prerequisite 
courses have been developed in several 
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schools of Business Administration, nota- 
bly Harvard. Courses of this type might 
advantageously cut across departmental 
boundaries. Only a limited number would 
be needed to initiate such a program, but 
professors with enthusiasm and high 
ability are essential for their success. 
Master’s candidates should be encouraged 
to elect such courses as minors. I per- 
sonally would hesitate to make them re- 
quired until their success is proven, and 
then compulsion should not be necessary. 

It is also suggested that programs in- 
volving projects in social science might 
well be developed by individual engineer- 
ing graduate students. Such a student 
might study the impact on a community 
of a new industry, the effect of a change 
in labor relations, a program of com- 
munity planning, ete., perhaps tying it 
up with his own engineering interest. 
This should be associated with a program 
of reading guided by an expert in the 
social sciences. 

It is often claimed that intelligent men 
will broaden their horizons on their own 
initiative by reading. As an alternative 
to specific social-humanistic courses, a 
graduate engineer might be encouraged 
to engage in such a program of self edu- 
cation. However, to make this effective it 
would almost surely be necessary to sup- 
plement the reading by some planned 
seminars and to give appropriate credit. 
Achievement in this area might well be 
tested by a general examination at the 
end of the second year of graduate study. 
We have long accepted a variety of 
methods of preparing for the language 
examination for the Doctorate. The can- 
didate may take a course, engage a tutor, 
travel abroad, or study by himself, pro- 
vided only that he ultimately passes an 
examination. 


Incentives Necessary 


Incentives to the student are undoubt- 
edly necessary for the development of 
such a program. Our students already 
feel the requirements for the Ph.D. de- 
degree are about all that can be borne. 
However, many engineering students 
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would welcome an opportunity to prepare 
for and take an examination in a broad 
social area in place of one of the presently 
required language examinations. This is 
treading on sacred ground, but the neces- 
sity of two languages as tools is re- 
peatedly questioned. I suggest that the 
advantages of this program would justify 
such a substitution. I doubt if we could 
make a social-humanistie program for the 
Doctor’s degree effective without such a 
positive incentive. The intellectual level 
of attainment required for the substitu- 
tion of an examination in the social 
sciences or humanities should and could 
easily be above that required for the 
language examination. 


Sections and Branches 


The Annual Meeting of the Allegheny 
Section was held at the University of 
Pittsburgh on April 30 and May 1, 1954. 
A short business meeting was held on 
April 30, new officers were elected, and a 
report on Regional Activities was pre- 
sented by B. R. Teare, Vice President of 
ASEE. The following speeches were pre- 
sented : “The Professional Union—A Con- 
tradiction” by Clarence T. Shoch, and 
“Management Alignment” by William 
Whigham. 

The principal speaker at the Annual 
Banquet was W. R. Woolrich. 

The May 1 session was a general meet- 
ing held under the direction of D. G. 
Schindler, University of Pittsburgh. C. 
L. Sonnenschein, Young Engineering 
Teachers Committee, gave a brief report 
on the work of that committee. 

The meetings were attended by 70 mem- 
bers and guests; the banquet was attended 
by 105 members, guests and their wives. 


The National Capital Area Section 
held its Annual Meeting on May 8, 1954, 
at the Catholic University of America. 
Bishop Bryan J. McEntegart, Rector of 
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educational program through speci 


It is undoubtedly true that any é 
velopment of such a program will depen 
greatly upon the support of the faculty 
advisers to the graduate students—the; 
must be educated first. We cannot expect 
that legislation alone, academic or other. 
wise, will produce revolutionary results, 
Unless there is a coordinated effort by 
both the graduate school and at least 
few of the faculty, nothing will be x. 
complished. But I do believe that her 
is an important area for educational de. 
velopment, at present an almost virgin 
territory, where real effort would brin 
rich rewards—both immediate benefits ani 
important contributions to the engineering 
education of the future. 


the University, Titular Bishop of Arad. 
welcomed the members. After a brie 
business session, Mr. Henry H. Armsby 
made a complete report of the Councils 
activities and submitted a written copy ti 
the Secretary. 

Speakers included Mr. R. H. Buesehe 
and Mr. E. K. Von Fange, both of Ger: 
eral Electric’s Creative Engineering Pr- 
gram. Mr. Von Fange spoke on “Cre 
tiveness in an Engineering Program’ 
This was followed by a “brainstorm” sé 
sion during which about fifty ideas a 
bringing creativity into an engineerii 


courses were presented by the audience. 

Professor J. L. Artley presided at th 
afternoon session. The winners of th 
Y. E. T. Prize Paper Competition wet 
introduced. First place—R. M. Adams 
Second place—a tie between A. Lawrent 
Guess and Haaren A. Miklofsky. Prof 
sor Adams read his paper entitled “Valt 
Concepts of Engineering Education.” 

The Resolutions Committee presente! 
its report, and the Nominating Committe 
presented their slate which was unal: 
mously adopted. 
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Pie Introduction dent to analyze engineering problems; 
@ 


whereas a large part of his activities in 
industry will not only be to break down 
a problem and analyze the individual 
parts, but to build something from the 
individual parts. In other words, we 
must train not only for analysis but for 
synthesis. This can be illustrated very 
well in the field of machine design. 
Where colleges have teachers of machine 
Art to Science design who are capable of original design 
themselves they are extremely fortunate, 
and the effect on the students must be 
stimulating. The typical machine design 
course actually is generally an analysis 


at her { Several books and pamphlets have been 
ynal de} "titten on the proper planning and or- 
; virgin ganization by the teacher for lecture, 
d bring recitation, or laboratory instruction, and 
ofits anj§ there is little point to duplication of such 
ineering witings. This article is directed towards 
the philosophy involved in the teaching 
of engineering subjects. 


Of the many branches of engineering, 
atleast one (electrical engineering) started 
out as a science and has continued as a 


e Arad. wience. Many of the others, however, of machine elements, so that the student : 
a. brie ave slowly evolved from an art towards who graduates after training in machine 
ao having progressed farther design is a man who can take a machine 
‘ounell than others. The faculties in the field of which has been designed by someone 
coun architecture and architectural engineering se, analyze the various component parts, 


have a quite different approach to in- can find out from his analysis whether the 
= struction than some other engineering parts are big enough, should be re-de- 
of Ger: faculties. signed, should be strengthened, and would 


ing Pr. Analysis vs. Synthesis work under the conditions mentioned. 


But he is not trained how to design a ma- 
2 “Cret What has been the effect of this general chine. This fact has long ti gir 
me | trend on engineering education? The in industry, and perhaps is one of the 
aaa a tect, on the whole, has been good. En- most glaring defects in engineering educa- 
Pie gneers today are trained much better tion today. In some industries, indeed, 
tie ary they were 10, 15, or 20 years ago, there is a sharp line of demarcation be- 
q and there is no comparison at all between tween the engineer who is a trained 
lience. | vhat is being handled in college today and analyst, and the designer, who is a trained 
what was considered satisfactory 50 years synthesizer. In general, the analysts are 
ago. But there is one important major college graduates, and in mechanical en- 
lon Y defect in this training, and which should gineering the designers are frequently, 
Adams be considered seriously by all teachers of and perhaps even generally, not college 
sawrelt® engineering, regardless of the branch 
men, but who have been trained through 
Proft} they follow. Over the years we have de- 


apprenticeship to other designers in the 
Wloped in our engineering schools the  ¢reation of new machines. The two types 


” 
oe philosophy that we should teach the stu- are just as separate as they can be. What 
ommitte * Based upon talks given at the University 4 tremendous boon it would be to the 


s unaicg * Missouri, February 1, 1954, and Missouri mechanical industries if they had the 
School of Mines, February 2, 1954. combination in one man. 
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In electrical engineering, however, it is 
not that way; and most of the designers 
in electrical machinery and in electrical 
communications equipment are college 
graduates, who have this ability not only 
to analyze but to synthesize. Is this 
traceable to the way the subjects are 
taught? Or is it traceable, at least to 
some extent, to the somewhat different 
philosophy of instruction? 

During World War II, an analysis was 
made of the inventions proposed by 
people in this country with regard to 
winning the war. It was a little shocking 
to find that the correlation between higher 
education and inventiveness was negative. 
Is it possible that some of the educational 
processes which we have actually tend to 
stifle the inventiveness of the young men? 
Unfortunately, this is the author’s per- 
sonal opinion. The stifling is partly 
traceable to the tremendous increase in 
complexity in the engineering curricula. 
All engineering educators, perhaps quite 
naturally, feel that their own particular 
sphere of interest is extremely important 
to the student, and thus curricula become 
so crowded that the student has little 
time to think for himself. One of the 
prime problems confronting the engineer- 
ing teaching profession today is how to 
eliminate some of the material in the en- 
gineering curricula and give the student 
a chance to think. 


Development of Creativity 


But there are other ways of doing this 
with perhaps less chance for major up- 
heaval in the college world; and several 
institutions are taking suitable steps. For 
example, a course in design is being con- 
ducted at Massachusetts Institute of Tech- 
nology in which the students are expected 
to design machines or objects which 
clearly could not be designed on the basis 
of copying from previous reports. There 
is a marked stimulation to the students, 
who like working on something new. 

At Iowa State College machine design 
students are given considerable latitude, 
and often choose their own problems. 
For example, one of those proposed by a 
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student was a machine for dispensing 
handkerchiefs. All one had to do wa; 
insert a quarter, pull a lever, and on 


would come a handkerchief, wrapped, | 


The machine was patented and is in pro. | 


duction. The stimulation to the student 
was great—so much so that he switched 


his emphasis from the analytical to the | 


synthetic, and has made a very creditable 
record as a designer in industry. 

Similar experiences were encountered 
at other colleges where competent de. 
signers were available. When Professor 
Baldwin was at Pennsylvania State Col- 
lege one of his students (a married vet- 
eran) came to class late one day and made 
the excuse that the bottle warmer he 
needed to heat the milk for his baby 
didn’t work satisfactorily and kept him 
late. Professor Baldwin asked the stu- 
dent why he didn’t design his own bottle 
warmer, which he did. It was patented, 
and is now in production. 

Why are these isolated cases being 
brought to your attention? Because a 
considerable change in philosophy in the 
teaching of many engineering subjects 
could be very fruitful. We should not be 
in the position of stifling the drive ani 
ambition of the young man who come 
to college full of energy and enthusiasm. 
We should encourage it. The architee- 
tural schools have been doing it satis 
factorily for years. New problems ar 
assigned to the students periodically, ané, 
in general, none has been assigned to aly 
class in previous years. The students 
sometimes operate individually and some 
times in small groups. But regardless 
the size of the unit each proposal is dif 
ferent from the proposals made by every: 
body else. 

Project Method 


The architects pride themselves on th 
fact that they are original. Originality 
can be fostered in college, at least t 
some extent. Now the architect does thi 
by a project method of instruction, whiel 
is quite different from that in most other 
curricula in engineering, although partly 
used by some. Most teachers of engine 
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ing would say that this system would not 
je completely acceptable to them. It 
ould easily be overdone. But a great 
deal can be achieved by injecting the 
project method, in small doses, in the 
aching of a few of our engineering 
ourses. To illustrate, Professor E. P. 
Neumann, who teaches thermodynamies at 
the Massachusetts Institute of Technology, 
lvided his class into two groups. The 
me section kept on with the regular in- 
tmetion as it had been outlined, but the 
seond section was told not to attend 
dasses for awhile: they were given, in- 
tead, the problem of air conditioning a 
jt aireraft. Of course, in the process of 
air conditioning they had to learn the 
fmdamentals of psychrometry and air 
«nditioning, something about heat trans- 
fr and refrigeration, the fundamental 
thrmodynamie properties of refrigerant 
fuids, but they also had to learn some- 
thing about physiological aspects. What 
aman stand? What conditions does 
te need for comfort? The interesting 
thing is that these students, who were 
picked at random from the class, were 
tiven the same examinations at the end 
if the semester as the students who were 
king the regular instruction, and there 
was no appreciable difference in the re- 
alts of the examinations. But there 
was a difference in the attitude towards 
thermodynamics. In addition, because 
ifthe necessity to diseuss their problems 
with people of various professional back- 
wounds it was a broadening experience. 
Such items, of course, are not limited to 
uehanieal engineering. The electrical 
agineering students at the same school 
vere treated similarly, and a group of 
wniors was assigned the task of designing 
ud promoting, commercially, a gas-dis- 
large flashlight for amateur photog- 
taphers.2 

Similar approaches have been tried else- 
there, and the logical conclusion seems 
be that one of the most effective ways 
itimproving the teaching of engineering 


‘See Gordon S. Brown, JoURNAL oF En- 
WEERING EpucATION, December 1952. 
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is to try to stimulate the students so that 
he will do his own thinking in new prob- 
lems. We all realize that there are 
limitations which must be imposed on how 
far this idea can be carried. In the use 
of the project method some of the exten- 
sive coverage of engineering knowledge 
may be sacrificed, although this has still 
to be proved. In the limited attempts 
made so far in various colleges there is no 
evidence of any loss of coverage for 
senior design classes. But we are con- 
stantly reminded of a wise saying, at- 
tributed to Professor Rule of M.I.T., 
“Some teachers try to cover a subject. 
Actually they should try to uncover a 
little of it.” 


Society of Fellows at Cambridge 
University 


Educators have been aware of this gen- 
eral problem for centuries. One solution 
is the Society of Fellows at Trinity Col- 
lege of Cambridge University in England. 
This Society of Fellows is an organiza- 
tion which might well be studied seriously 
by our educators. ‘Trinity is the largest 
and most famous college of Cambridge 
University. Its citizens are some seventy 
fellows, carefully chosen, when young, 
largely on the basis of their original 
treatment of a subject in the field of their 
interest. They are also examined on 
general knowledge. 

To quote from the report:? “These 
examinations are quite different from the 
examinations of the American university. 
They are the same for every candidate, 
regardless of the subject in which he is 
working, whether mathematics, or philol- 
ogy, or medical science. The questions 
are always very general, and the can- 
didate is required to write essays on a 
number of topics chosen freely by him 
from a long list. For such examinations 
cramming is impossible. As to substance, 
wide reading for several years is the only 
effective preparation. The competition is 


2 George C. Homans and Orville T. Bailey, 
in the ‘‘American Scientist,’’ 1949, pp. 
91-106. 
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not designed to find someone who can fill 
a particular position. Trinity wants a 
man, not a peg.” 

Former President Lowell of Harvard 
University was very much impressed by 
the achievement of Trinity College, and, 
during an inquiry in 1926 into its effec- 
tiveness he was given the following state- 
ment: “One-half of the British Nobel 
Prize winners, one-fifth of the several 
members of the Order of Merit, and four 
of the five Foulerton research professors 
of the Royal Society have been fellows 
of Trinity College, Cambridge. At pres- 
ent, every officer of the Royal Society is 
a Trinity man. Other honors and distine- 
tions, in almost equal profusion, have, 
during the past one-half century, fallen 
to the lot of the fellows and former 
students of the college of Bacon and New- 
ton, of Dryden, Byron, and Tennyson, of 
Macauley and Thackeray, of Clerk Max- 
well and Rayleigh.” ? 

There are other plans of this general 
nature. All Souls College in Oxford is 
now nothing but fellows. No strings are 
attached. A fellow is set free to do his 
own work in his own way. There is no 
link with an undergraduate body. 

There is a somewhat similar institution 
in Paris, the Fondation Thiers, where 
young men, chosen for their promise, are 
set apart to live in one house, freed from 
anxieties about their livelihood. 

Harvard has also started a Society of 
Fellows. While the objectives are, in 
many ways, the same as those of Trinity, 
it is still too young to determine its ef- 
fectiveness. There are certain features 
about the Society of Fellows at Harvard 
which make it perhaps unique in an 
educational institution. “A junior fellow 
is not allowed to be a candidate for a 
degree. The founders of the Society had 
in mind, particularly, the degree of Doc- 
tor of Philosophy. They felt that a Ph.D. 
degree, with its high but rigid standards 
and its thorough but routine apprentice- 
ship, provided a good training for many 
scholars; but that its atmosphere was not 
always best for the man who was capable 
of doing individual research and had an 
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idea of his own that he wanted to folloy 
out to the end. Some of the fellows had 
doctors’ degrees when they were elected 
to the Society. Others have considered 
it wise to get degrees after leaving the 
Society. The fact remains that, with or 
without a degree, fellows have been able 
to get jobs and good ones.” ? 

Such a Society of Fellows, of course, 
is an ideal situation, and in the typical 
college or university in this country, and 
in particular in state universities, the 
cost of operating such a society would 
ordinarily be prohibitive. In addition, 
administrators tend to put more emphasis 
on academic degrees than is really war- 
ranted by the facts. 


Motivation 


Generally, in order to stimulate cres- 
tiveness, there has to be motivation, and 
this can exist at almost any age. For 
example, the incentive to the invention of 
the eccentrically operated slide valve for 


the Newcomen engine was the desire 0 | 


the part of a 10-year old Scottish boy to 
play marbles with his friends, and he thus 
developed an off-center wheel, two pul- 
leys, and a piece of rope to reverse the 
engine without his help. 

Much of this motivation already exists 
in college students, but insisting that each 
student go through a fixed and rigorous 
course of study could readily deade 
the motivation, whereas it should be er- 
couraged. 


Mass Production 


One of the principal objectives of 
higher education is to stimulate the stu 
dent so that his mind is capable of cot- 
tributing something new, as well as hat- 
dling those problems which come up every 
day. Our training in college is not a: 
ways conducive to the promotion of schol 
arship or creativeness. Professor Willian 
E. Hocking describes * some of the trail: 
ing in European universities and how tt 
differs, to some extent, from what we d0 
here. He stated as follows: “Years ag, 
Professor Levy-Bruhl spent some time #l 


8 Higher Education, January 15, 1950. 
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Harvard University. On one occasion he 
remarked to me on the number of hours 
of lecturing time spent by the American 
eollege teacher. ‘In America,’ he said, 
‘you respect scholarship, but you do not 
respect the conditions of scholarship. At 
home in Paris I gave two lectures per 
week. The rest of my time is for my 
own study and writing. 

‘The American situation results, in 
part, from the immense educational un- 
dertaking, of which we have spoken; in 
part, from the system of bookkeeping 
necessary to give an honest value to 
diplomas delivered in thousands; in part, 
from immaturity of purpose in the Ameri- 
ean college boy. Unless the student has 
his own mental initiative, and, therefore, 
his own questions, the labor of the in- 
structor is first to raise the appropriate 
question in his mind, and then to supply 
the answer. 

‘The end is mental power, and power 
cannot be tested by the ability of any 
student to answer my questions. It must 
be tested by the ability of the student to 
frame his own questions and to devise 
his own way to an answer. I submit 
to the American method; but its very 
laboriousness for the teaching staff is 
in grave danger of defeating its own 
end—the development of power in the 
student.’ ”” 


The Social Humanities 


We are all aware of the continuing 
pressure from all directions to inerease 
the content in the engineering curricula. 
Thus there has been pressure to put into 
effect in engineering a five-year curricu- 
lum to permit absorption of this increased 
knowledge. This, at the moment, does 
not seem to be the proper solution. 

There has also been a tendency to in- 
crease the social humanity subjects in en- 
gineering. That these subjects are im- 
portant, when properly taught and as- 
similated, is unquestioned. But we can’t 
keep putting into engineering curricula 
more and more subjects without taking 
something out. There has been constant, 


uiderstandable, opposition from each of 


the various disciplines when it is pro- 
posed that that discipline be reduced or 
eliminated. 

A possible solution has been presented 
by President Virgil Hancher of the Uni- 
versity of Iowa.* Many others in the 
past have stated somewhat similar views, 
but none quite so clearly as the statement 
by Dr. Hancher. In summary, he stated 
that the two principal contributions to 
higher education in America were the 
land-grant college and the four-year lib- 
eral arts program. This four-year liberal 
arts program does not exist anywhere else 
in the world, according to Hancher, except 
where it has been established by Ameri- 
cans or other persons having before them 
the model of the college of liberal arts as 
it developed in this country. For ex- 
ample, if a man wants to study law in 
Great Britain, his liberal arts training is 
combined with the law in such a way that 
he gets both; and, according to Hancher, 
“The study of law (at Oxford University) 
was as certain a means of becoming lib- 
erally educated as the pursuit of any 
academic major in any college of liberal 
arts in this country, either at that time 
or since.” The same thing is true of 
medicine, and of engineering. It is prob- 
ably true that the average student in a 
European university is somewhat more 
mature mentally than the average Ameri- 
can college student, and there is unques- 
tionably a more rigorous training in high 
schools in Europe than in many American 
communities. For example, in a major 
technical college in Scotland, there is no 
instruction in liberal arts subjects as 
such. Of course, before going to college 
the students would have to pass examina- 
tions in many subjects including English, 
one, two or three foreign languages, 
mathematics, history, and so on. Thus, 
it might be assumed that at least some 
of the social-humanity subjects had been 
taught adequately in high school. But 
there is a distinct possibility that we 
may be doing a disservice in this country 
by classifying the liberal arts as a disci- 


4 Hancher, Virgil, JOURNAL OF ENGINEER- 
ING EpucaTIoNn, March 1954. 
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pline entirely separate from engineering. 
Is there any reason, for example, why a 
teacher of engineering could not inject 
the liberal arts into his instruction? If 
an engineer is getting into the design of 
bridges, couldn’t a history of bridge build- 
ers in the past be brought in at the same 
time, showing the developments of men 
like Roebling, and the influence they had 
on civilization. While teaching thermo- 
dynamics, would it not be perfectly feasi- 
ble to bring in a little of the romance 
which is attached to the steam engine, 
the turbine, the gas turbine, jet propul- 
sion, space flight, and so on, showing the 
effect of each development on the pro- 
fession and on the community. It might 
be argued, justifiably, that this would re- 
duce the technical content of the course, 
although this would have to be proved. 

But even if it were true, are we not 
trying to help the student cover too much 
with the time at his disposal? We or- 
dinarily give the student in engineering 
such a concentrated dose of technical 
facts that a leavening of this type might 
well be desirable. It is quite possible 
that by proper cooperation with the other 
faculties in the social humanities, a valua- 
ble exchange of information might be ob- 
tained. Many educators are opposed to 
having engineers take a course in a 
liberal arts subject which is really a pre- 
requisite for a major in that field. Or- 
dinarily the engineer does not get out of 
it what the engineering profession thinks 
he should. But we could inject certain 
of the humanities into our engineering 
instruction. It may be objected, rightly, 
that our engineering faculties are not 
competent to teach engineering subjects 
with suitable doses of the social humanities 
injected. This is probably true; but is it 
not possible that the engineer could learn? 
This, then, might be a place for our 
mature graduates to study some of the 
social-humanities intensively themselves, 
and bring those studies to bear in the 
broadening of the teaching of the en- 
gineer. 

One might draw the conclusion from 
some statements in the literature that 
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nothing less than the direct teaching ¢ 
cultural subjects, without vocational pw. 
pose, could save us. But other thinkey 
have spoken rather differently. 

A. N. Whitehead wrote:5 “The ant. 
thesis between a technical and a liber 
education is fallacious. There can be 
adequate technical education which is no 
liberal, and no liberal education which i 
not technical.” 

Sir Fred Clarke wrote: ® “An adequat: 
philosophy will transcend the populz 
distinction between the cultural and th 
vocational.” 

Engineers must be made aware of tk 
social implications of their work, ani 
this may be partly accomplished by th 
incorporation in our engineering instru. 
tion of the broad liberal approach. 

Regional Training of Engineers 

It is also clear that in some fields w 
cannot improve the caliber of instruction 
in engineering because of the limited 
number of students involved in a te. 
partment. It is always difficult for th 
administration to justify spending larg 
sums of money for laboratory equipment 
for a relatively few students. It is po 
sible, then, that in the near future we 
must consider more regional training i 
certain fields where instructional cost 
are, at the moment, high. This has bea 
started in the south and apparently op- 
erates satisfactorily in such fields s 
veterinary medicine. There is no reas0 
why this might not also be developed i 
engineering. It certainly would be om 


~way of improving the teaching in certail 


curricula. The political implications mut 
be faced sooner or later. 


Summary 


In summary, it is the opinion of th 
author that some improvements in tit 
teaching of engineering subjects may k 
achieved by study, and the application, 
of good teaching methods, as explained 1 


5 A. N. Whitehead, ‘‘The Aims of Educs 
tion and Other Essays.’’ 

6 Sir Fred Clarke, ‘‘Freedom in the Bit 
cative Society.’? 
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many texts now available. But a major 
improvement might be obtained by chang- 
ing the philosophy and analysis of en- 
gineering teaching, even if this change in 
viewpoint might apply to a limited num- 
ber of courses in each curriculum. In 
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particular, we must pay more attention 
to the development of the potentially 
creative engineers. In addition, we should 
consider possible improvements by pool- 
ing the efforts of many of our universities 
and colleges. 


In the News 


EJC Convocation on Nuclear Engineering 


To meet “the pressing problems of 
nuclear engineering and the related sci- 
ences,” with particular interest in “in- 
dustrial usefulness,” Engineers Joint 
Council, composed of major American 
engineering societies with a total mem- 
bership of 170,000, today announced ini- 
tial steps toward an organized program 
of confronting these problems “authori- 
tatively by a group of leading engineers.” 

In making the announcement, Thorn- 
dike Saville, President of the Council and 
Dean of Engineering at.New York Uni- 
versity, commented that “action by this 
powerful engineering group is further 
evidence that nuclear energy is well on 
the way to having important peace time 
industrial usefulness.” The likelihood 
that physicists, chemists and others will 
be invited to join the engineers, as their 
organization develops, was indicated by 
Warren L. McCabe, Administrative Dean 
at Brooklyn Polytechnic Institute, Chair- 
man of Engineers Joint Council Com- 
mittee on Recognition of Specialities in 
Engineering. The movement is expected 
to bring together most of the country’s 
eminent participants in industrial nuclear 
development. 

Although organization of the new 
group is in its initial stages, a national 
convocation in 1955 is contemplated for 
discussion of the subject of nuclear de- 
velopment for industrial use. 

The announcement was as follows: 

“The pressing problems of nuclear en- 
gineering and the related sciences are to 
be dealt with authoritatively by a group 
of leading engineers. In this announce- 
ment, Thorndike Saville, President of En- 
gineers Joint Council, is joined by Daniel 
V. Terrell, President of the American 


Society of Civil Enginers; Leo F. Rein- 
artz, President of the American Society 
of Mining and Metallurgical Engineers; 
Lewis K. Silleox, President of The Amer- 
ican Society of Mechanical Engineers; 
Alexander C. Monteith, President of the 
American Institute of Electrical Engi- 
neers; Chalmer G. Kirkbride, President of 
the American Institute of Chemical Engi- 
neers; Dale L. Maffitt, President of the 
American Water Works Association; W. 
E. Blewett, Jr., President of the Society 
of Naval Architects and Marine Engi- 
neers, and N. W. Dougherty, President of 
the American Society for Engineering 
Education, who, under the auspices of 
Engineers Joint Council, have taken steps 
to organize the cooperation of all engi- 
neering groups and related scientists to 
develop discussions of nuclear engineer- 
ing subjects and to deal with the publica- 
tion of worthwhile papers and addresses.” 

The total membership of the federated 
societies known as Engineers Joint Coun- 
cil is about 170,000. The membership in- 
cludes several thousand skilled engineers 
who are working on the critical problems 
of mining, processing and the use of all 
the materials involved in the production 
of energy by fission. Action by this 
powerful engineering group is further 
evidence that nuclear energy is well on 
the way to having important peace time 
industrial usefulness. As to the likeli- 
hood of an invitation to others to join the 
engineers’ program, Dean McCabe said: 

“We agree as to the desirability of 
bringing in the physicists, chemists and 
perhaps other related groups, but at the 
moment our responsibility is largely in 
the engineering field.” 
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Lamme Award—1954—Thorndike Saville 


To THORNDIKE SAVILLE for his distinc- 
tive leadership in organizations for the 
advancement of the engineering profes- 
sion and of engineering education, for his 


valued service to the American Society {0 
Engineering Education in numerous tt 
pacities including its Presidency in 19 
50, for his distinguished contributions 
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engineering education as an educator and 
administrator, for his untiring service to 
ECPD as Chairman of its Committee on 
Accreditation, for his leadership in the 
Engineers’ Joint Council during its re- 
organization and as its President in 1954, 
for his engineering contributions and wise 
counsel to governments in the fields of 
water supply, beach erosion, sanitary en- 
gineering and water power, we award this 
twenty-seventh Lamme Award. 


THORNDIKE SAVILLE was born in Malden, 
Massachusetts on October 3, 1892, the son 
of Caleb Mills Saville, who was a Division 
Engineer under General Goethals on the 
Panama Canal, and later became chief 
engineer of the Metropolitan Water Bu- 
rau of Hartford, Conn., and Elizabeth 
Thorndike Saville. His secondary school 
education was received in the schools of 
Malden and Brookline, Mass., and on the 
Panama Canal. He received the bachelor 
of arts degree from Harvard and the de- 
gree of B.S., magna cum laude, from 
Dartmouth College, both in 1914. In 1915, 
hewas granted the C.K. degree from Dart- 
mouth’s Thayer School of Engineering. 
Before entering the Army in 1917, he was 
awarded the degree of M.S. both from 
Harvard and M.I.T. Clarkson College of 
Technology in 1944 and Syracuse Univer- 
sity in 1951 awarded him the honorary de- 
gree of Doctor of Engineering. 

As a first lieutenant during World War 
I,he directed design and partial construe- 
tion of the Big Bethel Water Supply and 
Filtration Plant for Langley Field and 
Fort Monroe and supervised construction 
of the sewerage and drainage systems at 
langley Field. After the war, he investi- 
gated river regulation and sewage treat- 
ment processes in England and France 
uder a Sheldon Traveling Fellowship 
from Harvard. 

In 1919, with his appointment by the 
University of North Carolina as associate 
professor, later professor of hydraulic 
md sanitary engineering, Dr. Saville be- 
gan a career of engineering education 
whievements that were to parallel sig- 


nificant contributions to engineering, re- 
search, and community service. Today, 
he is the dean of the College of Engineer- 
ing at New York University; president of 
the Engineers Joint Council; a member of 
the U. 8. Beach Erosion Board; chairman 
of the Committee on Education, ECPD; 
engineer member of the New York State 
Public Health Council; and consultant to 
the Long Island State Park Commission. 

As engineer and citizen, Dean Saville 
has devoted a lifetime to the conservation 
and judicious use of the nation’s natural 
resources, particularly its water reserves. 
His early work in the statistical analysis 
of river flow proved valuable in flood con- 
trol and river and stream pollution proj- 
ects. In 1931, he wrote a comprehensive 
description of the power situation in the 
South, describing the growth and future 
possibilities of hydro-electric develop- 
ments in southern states and which the 
American Academy of Political and Social 
Science published. For the National Re- 
sources Board in 1935, Dean Saville made 
an inventory of the nation’s water re- 
sources. In 1926 the Rockefeller Founda- 
tion sent him as a consultant to the gov- 
ernment of Venezuela to investigate the 
water supply for Caracas. 

He has originated, carried out or di- 
rected studies in stream gauging, beach 
erosion, underground waters, rainfall, 
floods, evaporation, and silting. A few of 
the subjects covered in his many publica- 
tions inelude the administrative control of 
water pollution; methods of estimating 
flood flows; national planning for coastal 
protection; and the nature of color in 
water. 

In 1932, New York University ap- 
pointed him professor of hydraulic and 
sanitary engineering, three years later 
named him associate dean, and in 1936, 
dean of the College of Engineering. At 
New York University his policies have 
extended the range of undergraduate in- 
struction and encouraged academic and 
sponsored research that enlarges the op- 
portunities for advanced engineering edu- 
cation while at the same time adding to 
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the store of scientific knowledge. His 
academic programs have particularly 
raised to major status the fields of sani- 
tary science, meteorology and oceanog- 
raphy, and engineering physics. 

Dean Saville was early in recognizing 
the possibilities of cooperation between 
institutions of engineering education and 
the municipality and other publics, includ- 
ing regional industry. He was instru- 
mental in the joint construction, with the 
city of New York, of the Lewis Van 
Carpenter Sanitary Engineering Research 
Laboratory at New York University. 

Appreciating the interdependence of 
the arts and sciences in the modern world, 
Dean Saville has also promoted several 
cooperative programs with liberal arts 
colleges. 

His abiding interest in the student be- 
gins at orientation programs, before the 
freshman walks into his first class—and 
continues long after the granting of a de- 
gree, as thousands of alumni will testify. 
He is known to devote the same penetrat- 
ing thought and incisive expression to a 
message in a student publication as to an 
address to colleagues. 

Dean Saville’s efforts toward improving 
the status and quality of the engineer and 
his profession is reflected in a record of 
long and untiring service in numerous ac- 
tivities of the A.S.E.E., the Engineers 
Council for Professional Development and 
the A.S.C.E. He was president of the 
A.S.E.E. in 1949-50, president of the 
Metropolitan Section of A.S.C.E. in 1937- 
43, and a director of the Society from 
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1945 to 1948. Engineering education ows 
an enduring debt to his pioneering labon 
in the establishment of basic and ap. 
thoritative accrediting policies and pr. 
cedures. In 1953, Dean Saville repr. 
sented the engineering societies of the 
United States at the Conference on Eh. 
gineering Education in London conduete 
by the Engineering Societies of Westen 
Europe and the U. S. 

Among his other associations have bee 
Chief Engineer of the North Carolin 
Geological Survey; consultant to the U.§, 
Geological Survey and the Mississippi 
Valley Committee investigation of flood 
frequencies; member, Governor’s Teeh- 
nical Advisory Committee, New Yor 
State Department of Commerce; member, 
National Advisory Committee, Engineer. 
ing Science and Management War Train 
ing; advisor to the Public Works Con. 
mittee of the first Hoover Commission; 
consultant to the National Science Fou- 
dation; chairman, Engineering Panel m 
Water Supply for New York City; men- 
ber of the National Advisory Health 
Council, U. S. Public Health Service. 

Dean Saville’s career is: fulfillment ina 
larger sense of the philosophy of an e- 
gineer as he expressed it recently in wrt 
ing to students: “The elements of tme 
creation, imaginative and sage design, 
public responsibility, and ethical practice 
are inherent in the individual, waiting to 
be activated by precept of the instructor 
and by intellectual and spiritual growth 
based upon, but not automatically result 


ing from a broad and sound edueation.” 


In the News 


A total of 176 research projects sup- 
ported by funds amounting to $400,516 
are now under way in the various labora- 
tories of the University of Wisconsin Col- 
lege of Engineering, the 1953-54 report 
of the Engineering Experiment Station, 
published today, reveals. The research 


projects, all highly technical, cover a wil 
variety of engineering problems ranging 
from “Condensation of Vapor as Ice” i 
chemical engineering to “Methods for In- 
proving the Ductility of Concrete” in the 
mechanics department. 
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George Westinghouse Award—1954— 
Thomas James Higgins 


To THomas James Hiaetns for his meetings, and in meetings of professional 
tireless efforts in the interests of better groups; for his many published papers, 
teaching; for his capacity to stimulate critical reviews, and offerings in technical 
ithers in the classroom, in committee conferences; for his effective contributions 
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to undergraduate education, to graduate 
education, to research; for his genuine 
thoughtfulness of others; and for his un- 
swerving devotion to the teaching profes- 
sion, we award this ninth George Westing- 
house Award. 


THomas JAMES Hiccins was born in 
Charlottesville, Virginia, on July 4, 1911. 
He attended Cornell University, receiving 
the degree of Electrical Engineering 
(E.E.) in 1932, and in June of 1937 the 
M.A. degree in Mathematics. From Pur- 
due University he received the Ph.D. in 
Electrical Engineering in 1941. During 
his four years at Purdue he was an In- 
structor in Electrical Engineering while 
diligently pursuing the Ph.D. 

His other teaching experience includes 
one year at Auburn Intercollegiate Center 
(1933-34), two years at Wyomissing 
Polytechnic Institute (1935-37), one year 
at Tulane University (1941-42), and six 
years at the Illinois Institute of Tech- 
nology (1942-48). 

His industrial employment includes 
short periods with Ebasco Services, Inc., 
Agfa-Ansco Corp., City of Ithaca, Asso- 
ciated Gas and Electric Corp., Wenderly 
Construction Co., and Fuller Construction 
Co. He is a registered engineer in II- 
linois and Wisconsin, and does consulting 
engineering in the fields of heavy-current 
bus bar distribution system design, and 
in automatic control theory analysis. 

It was in his junior year in college that 
he decided to make teaching his vocation. 
He has never swerved from this decision 
nor consciously neglected any means of 
preparing himself to this end. Those of 
us who know him well fully appreciate 
the sincerity of this early decision and the 
complete devotion and zeal with which Dr. 
Higgins pursues his objective. 

During his teaching career, he has 
taught courses covering practically all of 
the material which one finds in the modern 
undergraduate curriculum in Electrical 
Engineering. Since coming to Wisconsin 


in 1948, he has outlined and taught fiye 
new graduate courses in electrical engi. 
neering. These courses embrace thorough 
coverage of material in the theory of 
nonlinear electric cireuit analysis, matrix 
and tensor theory of electric networks ani 
machines, modern operational methods of 
electric circuit analysis, and both basic 
and advanced servomechanism and auto. 
matie feedback control theory. 

As to research and publications, Dr, 
Higgins has indeed attained distinction, 
His published works to date are approx. 
mately ninety in number. They cover: 
broad range of interests, including 1 
particular emphasis on the analytic solv. 
tion of a variety of problems in electrical 
engineering. As one interested generally 
in biography and history, and especially 
as they relate to science and engineering, 
he has published several exhaustive bibli- 
ographies listing the available booklength 
biographies of men of science and teeh- 
nology in a number of different fields, a 
well as a recent detailed bibliography of 
books and papers devoted to the history 
and development of electrical engineering 
and electrophysics. He has contributed 
to several abstracting journals and ha 
edited a number of books for different 
publishing houses. 

He was married to Louise Logan of 
Indianapolis on April 5, 1942. Mrs. Hig- 
gins, a graduate of Earlham College, 
possesses a combination of sparkling hv- 
mor, easy nature, and ready understand- 
ing which contributes much to their home 
and social life. They have two children, 
Janet and James, eight and four years of 
age, respectively. 

Dr. Higgins’ honorary and professional 
association include Eta Kappa Nu, Sigm 
Xi, AIEE, ASEE, NSPE, AAUP, Mathe 
matical Association of America, and the 
Wisconsin Society of Professional En- 
gineers. His committee activities and 
responsibilities in these organizations are 
many, and thus to most of these he has 
contributed much time and effort. 
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Laying the Foundation for Engineering 
Graphics 


By J. G. McGUIRE 


Professor of Engineering Drawing, The Agricultural and Mechanical College of Texas 


As we lay out our programs in drawing 
for the beginning engineering college 
student, the question arises: “Where shall 
we start and how shall we proceed in 
directing the efforts of the young engi- 
neering student as he builds a working 
background in graphical procedures?” In 
particular, this question arises when the 
time allowed is very limited for develop. 
ing in the student the ability to use graph- 
ies as effectively as he is taught to use 
mathematics. Also, the question arises 
when we see many students come to engi- 
neering college with some background in 
drawing while others have had no experi- 
ence with drawing nor any knowledge of 
the instruments and equipment associ- 
ated therewith. 

Is it possible or desirable to start all 
beginning college students at a level low 
enough for those with no experience and 
spend a semester building a background 
in lettering and simple views? For those 
students who have gained this experience 
in high school, such a program can be 
quite exasperating. Also, for the stu- 
dent with average or above ability but 
with no previous drawing experience, a 
Program that does not advance fast 


enough into college grade material can 
waste a lot of valuable time. 


Integrated Program 


It would seem possible to build an in- 
tegrated program which advances into 
the elements of descriptive geometry 
during the first semester that will serve 
all entering students who have average 
or above ability regardless of their pre- 
vious experience in drawing. Under 
such a program the student can be fa- 
miliarized during the first semester with 
most of the principles of drawing that 
are commonly reserved for descriptive 
geometry, with at least a part of the 
second semester devoted to applications 
designed to suggest to the student how 
graphics may be used as an analytical 
tool on a footing equal to that of mathe- 
maties. 

A program that would provide for 
such progress during the student’s first 
year in college drawing would demand 
that the principles of descriptive geom- 
etry be carefully integrated with the ma- 
terial in the basic drawing course. In 
this way it would appear that much du- 
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plication could be eliminated. As an 
example, possibly equal results could 
be obtained by the elimination of much 
of the drill on completion type problems 
of obtaining the third view of compli- 
cated mutilated blocks and placing em- 
phasis on realtionship of views, lines of 
sight, and reference planes while teach- 
ing some of the basic principles of de- 
seriptive geometry. Not only would 
there be considerable elimination of du- 
plication of effort on many items but 
the student would come to think of the 
principles of descriptive geometry as 
more closely related to those of basic 
drawing and he would be less reluctant 
to call upon these principles in the so- 


lution of problems that may lend then. 
selves to graphical solutions. 

Of course such a program would de. 
mand that some of the weaker students 
be given a more elementary and possible 
non-credit course in preparation for the 
integrated course. But the division 
should not just be a separation of those 
students who have, from those who have 
not, had high school drawing. It seems 
likely that the majority of students who 
have had no drawing would be quite 
successful in the integrated program 
and gain a background in graphical pro- 
cedures more nearly comparable to their 
training in mathematics at the end of 
their freshman year. 


Meeting Notices 


ECPD Annual Meeting—Cincinnati, Ohio, October 28-29, 1954, Alms 


Hotel. 


Subject: The First Five Years of Professional Development. 


ASEE General Council—Cincinnati, Ohio, 6:00 P.M., October 27, 1954, 


Alms Hotel. 


ASEE Technical Institute Division—Committee of Twenty One and Chair- 
men of Committees, Cincinnati, Ohio, October 27, 1954. 
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Report of the Secretary, 1953-54 


It is a pleasure to present in this an- 
nual report an outline of several new 
projects which have been undertaken by 
the ASEE during the current year. These 
penetrate deeply into many of the prin- 
cipal problems of engineering education 
and show promise of making substantial 
long-range contributions to the work of 
the Society. 

The project Evaluation of Engineering 
Education, which is entering its second 
year, has aroused widespread participa- 
tion among faculty members in engineer- 
ing colleges throughout the country. It 
has served to turn the attention of en- 
gineering educators ahead to an evalua- 
tion of the future needs of the profession, 
with due consideration to the rapid 
changes taking place in a number of 
fundamental areas of science and tech- 
nology. 

A significant project, initiated this year, 
is the Humanistic-Social Research Project. 
This will focus attention upon the de- 
velopment of quality educational pro- 
grams in the Social Sciences and Hu- 
manities. The Summer Institute pro- 
gram, also launched for the first time this 
year, is off to a good start. It includes 
two conferences dealing with Solid State 
Physies in Engineering Education and 
Nuclear Science in Engineering Educa- 
tion. Plans are being made for Summer 
Institute Conferences of a similar char- 
acter for next year. This year, the 
Society is sponsoring six Summer Schools, 
the largest number in its history. An- 
other project, currently in the formula- 
tive stage, is a comprehensive evaluation 
of the curricular goals and objectives of 
graduate study. This project has con- 
siderable significance, in view of the sub- 
stantial growth of graduate programs and 
the rising graduate enrollments. 

Various Committees and Divisions of 


the Society are currently devoting a great 
deal of attention to exploring the newer 
developments in science and technology 
and in trying to interpret these in terms 
of their influence upon engineering educa- 
tion in the years ahead. Experience has 
repeatedly shown that newly developing 
areas illuminate the more traditional fields 
and concepts with new ideas and new 
fundamental analytical approaches. This 
type of evolution has brought about much 
of the progress in engineering education. 
It is in this area of operation that the 
Society can serve its highest function by 
providing a national forum to bring to- 
gether divergent viewpoints and subject 
them to critical analysis. 

A considerable amount of attention is 
currently being devoted to two other 
aspects of engineering education. One of 
these is the possibility of developing 
closer integration of course material. The 
objective here is to help the student to 
see similarities in the analytical methods 
of approach in many diverse fields. This 
would give him a broader perspective and 
a deeper appreciation of the underlying 
unity of the physical sciences. The sec- 
ond area of general interest is that deal- 
ing with means of developing the stu- 
dent’s latent powers of resourcefulness 
and creative ingenuity. Engineering is 
basically a creative profession and it 
seems imperative that engineering educa- 
tion should produce individuals who have 
a creative outlook in life. Unfortunately, 
there are no simple solutions to these 
problems. To achieve results in these 
areas requires critical analysis of objec- 
tives to be sought and soundly conceived 
experimentation. 


Evaluation of Engineering Education 


The ASEE Committee on Evaluation 
of Engineering Education presented at 
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the Annual Meeting its Interim Report, 
representing a thorough reappraisal of 
engineering education in the light of the 
needs of the profession in the years 
ahead. This report is based upon recom- 
mendations of over 118 institutional com- 
mittees. It is expected that this Interim 
Report will be allowed to stand for ap- 
proximately a year and will then be re- 
vised in the light of further reeommenda- 
tions of the institutional committees. In 
the meantime, the institutional commit- 
tees will be asked to prepare their own 
analyses. Bound copies of these reports 
will be placed in engineering libraries 
throughout the country, as representing 
the current thinking on trends in engi- 
neering education. 

A meeting of a number of leading in- 
dustrialists brought forth many exceed- 
ingly helpful viewpoints which have clari- 
fied industry’s views on the trends of 
engineering and engineering education in 
the future. 

Copies of the Interim report can be 
obtained by writing to the Secretary of 
ASEE. The price is 20¢ each or 12¢ 
each in quantities of 100 or more. 


Humanistic-Social Research Project 


Ten years ago, the Report on Investiga- 
tion of Engineering Education After the 
War set forth an urgent recommendation 
that steps be taken to improve that por- 
tion of the engineering curriculum deal- 
ing with the humanities and social sciences. 
A great deal of a general nature has been 
written about this need and many plati- 
tudes have been voiced. However, only 
a few schools have undertaken a compre- 
hensive analysis of this area of education 
with a view toward developing a well- 
integrated program of courses. For the 
most part, engineering colleges have ap- 
propriated existing courses in the liberal 
arts schools. ; 

It now seems timely to conduct a seri- 
ous and penetrating analysis of this im- 
portant area of instruction. This will be 
the objective of the Humanistic-Social 
Research Project, initiated this year under 


a grant of $30,000 from the Carnegie 
Corporation. The project will be d. 
rected by Dr. George A. Gullette, North 
Carolina State College. The Chairman of 
the Committee will be Dr. E. S. Burdell 
President of The Cooper Union. 

This project will seek out and analyz 
those ideas, courses, programs, and pro. 
cedures which appear to be _ well-con- 
ceived and which show fresh and imagina. 
tive approaches. The project will not 
only analyze existing programs, but it will 
also project ahead and develop its ow 
recommendations for course material and 
curricular improvement. This will bea 
two year study. Preliminary studies ar 
now under way. 


Summer Institute Program 


A new innovation this year is the 
Summer Institute Program. Its purpos 
is to organize conferences in critical areas 
of engineering education where there ap- 
pears to be a possibility of making sub- 
stantial improvements. Some of thes 
areas deal with rapidly developing fields 
of scientific and technological knowledge 
which appear to be very fundamental ani 
which have a substantial bearing updo 
engineering of the future. Others may 
deal with the unification of subject matter 
which cuts across curricu!ar boundaries. 

This year, two Summer Institutes have 
been planned. One will be in Solid State 
Physies in Engineering Education, to be 
held at Carnegie Institute of Technology, 
June 21-25, 1954. The other in Nuclear 
Science in Engineering Education will 
held at Northwestern University, Sep- 
tember 7-10, 1954. Both of these Summer 
Institutes will attempt to get a clarifica 
tion and logical organization of funde- 
mental concepts. They will assess the 
material as to its importance in engineer- 
ing education and seek logical and orderly 
patterns for teaching purposes. It 
hoped thereby to reduce substantially the 
amount of time lapse in translating new 
fundamental concepts into engineerilg 
education and engineering practice. 

The two Summer Institutes this yeat 
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were financed by grants totaling $15,500, 
from the National Science Foundation. 
Each Summer Institute was preceded by 
a closed conference in which leading au- 
thorities in research and education gath- 
ered to discuss the material. The closed 
conference for the Solid State Physics 
was held at the University of Illinois. 
The closed conference on Nuclear Physics 
in Engineering Education was held at 
Columbia University. 


Summer Schools 


This year the Society is sponsoring six 
Summer Schools, the largest number in 
its history. These Summer Schools are 
as follows: 


Engineering Economy Committee— 
Evaluation of Analytical Techniques 
of Engineering Economy 

Electrical Engineering—Elements of 
Design of Digital Control Cireuits 

Humanistic-Social—Workshop for Hu- 
manistie-Social Research Project 

Engineering Mechanics—Evaluation of 
Graduate Training in Mechanics 

Mechanical Engineering—Teaching of 
Machine Design and Manufacturing 
Processes 

Educational Methods and General Elec- 
trie Company—Teaching Methods 
Seminar 


In addition to these, the Instrument 
Society of America will hold a one-day 
meeting jointly with ASEE at the An- 
nual Meeting in Urbana. 


Young Engineering Teachers’ Activities 


The YET movement in the Society has 
gained great momentum as a consequence 
of steps taken by Divisions and Sections 
of the Society to bring young teachers 
into active participation. This year the 


YET Committee has been responsible for 
the membership campaign. This has re- 
sulted in approximately 400 new members 
in the instruetor and assistant professor 
ranks, 

The YET movement holds great prom- 
ise both for the future of the Society and 


also in providing opportunities for the 
professional growth of young engineering 
teachers. Many engineering colleges now 
have YET organizations. They provide 
a pleasant social experience and a means 
of enabling young faculty members to 
take hold of the principal problems fac- 
ing engineering education and broaden 
their outlook and perspective. Many of 
the Sections of the Society now have 
half-day meetings organized entirely by 
the YET’s. 

Again this year the Society is spon- 
soring a paper contest for young engi- 
neering teachers. The awards will be 
given at the Annual Banquet. Last year 
there were 75 entries in the YET Contest. 


The Fall Meeting of ASEE-ECPD 


The Fall Meeting of ASEE-ECPD was 
held at the Statler Hotel in New York in 
October. The ASEE portion of this 
program, arranged by ECRC and ECAC, 
featured a conference on Creative Think- 
ing, with speakers who themselves are 
eminently creative in the fields of musie, 
art, writing and scientific and engineering 
research. This conference created a great 
deal of interest in a field which merits 
further investigation. 

Another portion of the program dealt 
with the problems and policies of ac- 
creditation of engineering curricula. Ap- 
proximately 400 educators and profes- 
sional engineers attended this meeting. 


ECRC Activities 


The ECRC this year published its Re- 
view of Current Research, listing prin- 
cipal research activities in progress in 
engineering colleges throughout the coun- 
try. ECRC also has been working on a 
policy statement regarding research in en- 
gineering colleges. 


ECAC Activities 


The ECAC Manpower Committee is ac- 
tively studying the supply and demand 
of engineering manpower and the prob- 
lems as they relate to military demands 
on engineering manpower. Other ac- 
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tivities of ECAC will be summarized in 
the Committee’s Annual Report. 

The Military Affairs Committee of 
ECAC has been actively studying a num- 
ber of phases of the ROTC problem, in- 
cluding the implications of the reduction 
of Air Force ROTC quotas. 

The Selection and Guidance Committee 
of ECAC is currently working with the 
Educational Testing Service in devising 
tests as selective instruments for em- 
ployers. A pilot run will be made in a 
few colleges. They are also endeavoring 
to construct a placement test which will 
indicate to senior students their own in- 
terests and aptitudes. 

The Committee on Secondary Schools 
of ECAC is currently working with other 
professional and educational societies in 
an attempt to find a means of improving 
high school preparation of engineering 
students. This is a difficult problem, 
since it is complicated by the shift in 
high schools toward general education and 
also by the exodus of good science and 
mathematics teachers from schools into 
industry. 


Graduate Study Proposal 


The Society is currently considering a 
new project to investigate the objectives 
and curricular organization of graduate 
study. There has been very substantial 
growth in graduate work in all curricular 
areas over the past ten years and there 
is every indication that this growth will 
continue in the years ahead. The Society 
has never made a thorough study of cur- 
ricular goals at the graduate levels of 
instruction. 


Associate Institutional Memberships 


This year, the Associate Institutional 
Membership Drive, under the able Chair- 
manship of Mr. Jesse McKeon, added its 
one-hundredth Associate member to the 
Society rolls. These Associate Institu- 
tional Members are companies, all of 
which have substantial engineering opera- 
tions. This program of cooperation be- 
tween engineering education and indus- 
try, which started with the formation of 


the ASEE Division of Relations with In. 
dustry, has proven of great benefit both 
to industry and to the colleges. 


Dues Amendment 


The amendment to By-Law IV, whid 
was submitted to the Society in April 
1954, passed by a 76% vote. This pn 
vides for a nominal increase in dues next 
year, the dues being $8.00 for member 
over 36 years of age and $6.00 for thox 
under. This will make it possible to op. 
erate the Society with a small margin of 
revenue. 


Division Publications 


The Society membership owes a deep 
debt of gratitude to the individuals in 
the Divisions who were responsible for 
the publication of the various technical 
journals published by the Divisions 
These publications serve a vital role in 
bringing to the engineering teachers help- 
ful information on methods of improving 
their teaching. They are all operating 
on a self-financing basis and even the ai- 
vertising is solicited by the Division of- 
ficers. There is little glory but great 
returns in doing this kind of a job. 

The Technical Institute Division cam 
through with two very helpful public. 
tions, “The Engineering Technician” ani 
“Literature Significant to Education of 
the Technical Institute Type.” Thee 
will prove extremely useful both to th 
teachers in this field and the students 
who are contemplating technical institute 
level education. 

The Relations with Industry Divisio 
held a highly successful conference it 
Detroit on the subject “The First Fir 
Years After Graduation.” This is 4 
problem of professional development of 
young engineers in industry, aimed a 
expanding educational opportunities and 
means of professional growth of the 
young engineer. 


Cooperation with Other Organizations 


During the past year, the ASEE cor 
tinued its active participation with Er 
gineers’ Joint Council, Engineers’ Coundl 
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for Professional Development, American 
Standards Association and many other 
organizations. The President of EJC 
this year is Dean Thorndike Saville, our 
ASEE representative to EJC. The ASEE 
will have three representatives attending 
the UPADI meeting of engineers of the 
western hemisphere in Sao Paulo, Brazil, 
this August. President Grinter and Dean 


Saville will both attend the EUSEC meet- 
ing on engineering education in Switzer- 
land in the Fall of the year as representa- 
tives of ECPD. The travel expenses for 
their representation have been provided 
without drawing upon Society funds. 


Respectfully submitted, 
ARTHUR BRONWELL, Secretary 


Teaching Positions Available 


The following rules were adopted by the General Council of the ASEE: 
The privilege of advertising for teaching positions is extended only to colleges and 


technical institutes which are either Active or Affiliate Institutional Members of the 
ASEE. Advertisements must be for positions available only. No advertisements will 
be accepted for an individual seeking a job. 


Advertisements must be submitted not later than the first day of the month pre- 


ceding the month of issue. 


maintain personnel files or supply detailed information about jobs. 


Because of limited staff, the ASEE headquarters cannot 


In replying to 


blind ads, address letters to American Society for Engineering Education, Northwestern 


University, Evanston, Illinois and give blind ad number. 
advertising in the Journal can be received by writing ASEE Headquarters. 


Information and rates for 
In order. 


to conserve space and achieve uniformity, the privilege is reserved to rearrange ad- 


vertisements. 


ENGINEER WANTED—ORGANIZA- 
tio planning establish research fellowship 
for study of land use, conservation and re- 
habilitation wishes contact graduate civil 
engineer age 25 to 35, preferably some ex- 
perience gravel economics and operation 
with imagination and interest in landscape 
engineering. Objective eventual specialized 
consulting association. Location eastern 
states. Reply box S1. 


ASSISTANT PROFESSORS (2) OF 
Electrical Engineering. University of North 
Dakota, Grand Forks, No. Dak. Duties: 
One man to teach electronic and communi- 
cation courses, and one man to teach elec- 
trical power courses to undergraduate stu- 
dents. Appointments to begin in September 
1954. An advanced degree plus some teach- 
ing or industrial experience preferred. Sub- 
mit resume of education and experience to 
Head, Electrical Engineering Department. 
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IN MEMORIAM 


KARL TAYLOR COMPTON 
1887-1954 


Dr. Karl Taylor Compton, President of 
the American Society for Engineering 
Edueation in 1938-39 and its Lamme 
Medalist in 1949, and President of the 
Massachusetts Institute of Technology 
from 1930 to 1949, died in New York on 
June 22, 1954. 

As Chairman of the Corporation, the 
post he held at M.I.T. since 1948, Dr. 
Compton had participated in his custom- 
ary gracious manner in the Institute’s 
88th commencement exercises on June 11 
and in the alumni reunions of the follow- 
ing weekend. In New York on June 16, 
he was stricken with a heart attack and 
died five days later. A memorial service 
‘at M.I.T. on June 25 was attended by 
hundreds of alumni, leaders in science and 
education, and representatives of gover- 
ments and learned societies. 

As M.I.T.’s ninth President, he was re- 
sponsible for a broadening and enrich- 
ment of the curriculum, adding new 
courses and rearranging others as he an- 
ticipated the needs of industry and so- 
ciety in a changing world. With the Divi- 
sion of Humanities at M.I.T., Dr. Comp- 
ton introduced to the Institute a new 
concept of the values of science and engi- 
neering in the advancement of civilization. 
He sought to balance a precise training in 
the professions by adding studies of their 
wide social implications, so that students 
of science, engineering, and architecture 
might also learn to participate intelli- 
gently in social and economic affairs. 

In 1937, during this period of develop- 
ing educational philosophy, Dr. Compton 
was elected Vice-President of the Society 
for the Promotion of Engineering Educa- 
tion and one year later became its Presi- 


dent. Earlier, he had served as a member 
of its Committee on Graduate Studia 
(1931 to 1933) and as a member of the 
Council (1933 to 1936); later he con- 
tinued service on the Council from 1939 
to 1946. Dr. Compton was Chairman of 
the Society’s Committee on Engineering 
Manpower in 1946. 

In later years Dr. Compton’s generow 
contribution of time to public activities 
led him away from M.I.T.—and even 
tually to give up its Presidency several 
years before the nominal retirement age. 
This record as a public servant is to 
extensive to be detailed here. During 
World War II, as a member of the Na- 
tional Defense Research Committee, he 
joined a group of brilliant men in direet- 
ing a military research program of w- 
paralleled scope and achievement. I: 
deed, as Dr. Killian pointed out in the 
memorial broadcast, so great was Dr. 
Compton’s contribution that his citation 
for the Medal of Merit included the “ex- 
traordinary statement that he personally 
was responsible for shortening the dura 
tion of the War.” 

Dr. Compton was born in Wooster, 
Ohio, on September 14, 1887, and re 
ceived the Ph.B. in 1908 and M.S. in 190 
from the College of Wooster. He servei 
for one year as instructor in chemistry 
before entering the Graduate School a 
Princeton, where he was awarded in 191? 
the Ph.D. degree summa cum lauda, In 
1915, after three years as physics instrue- 
tor at Reed College, Dr. Compton was 
recalled to an assistant professorship # 
Princeton, where he remained as Profes 
sor and later as Chairman of the Depart 
ment of Physies until 1930. 
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Section 


Allegheny 


Illinois-Indiana 


Kansas-Nebraska 


Michigan 


Middle Atlantic 


Missouri-Arkansas 


National Capital 
Area 
New England 


North Midwest 


Ohio 


“Pacific Northwest 


Pacific Southwest 


‘Rocky Mountain 


Southeast 


Southwest 


Upper New York 


Section Meetings 


Location of Meeting 
Bucknell University 


University of Notre 
Dame 


University of 
Nebraska 

Michigan State 
College 


Polytechnic Institute 


University of 
Missouri 


Catholic University 


Massachusetts Insti- 
tute of Technology 


Michigan College of 
M. and T. 


A. F. Inst. 

Wright Field 
University of Akron 
Oregon State College 


California Institute 
of Technology 
University of Utah 


University of 
Tennessee 


University of 
Oklahoma 
Cornell University 


Dates 
April, 1955 


May 21, 1955 


May 17, 1955 


Dee. 4, 1954 


April 2, 1955 


Oct. 5, 1954 


Oct. 9, 1954 


Oct. 8-9, 1954 


Sept. 17-18, 
1954 

May 7, 1955 

Spring, 1955 


Dec. 28-29, 
1954 
Fall, 1954 


April 14-16, 
1955 


April 8-9 
1955 

Oct. 22-23, 
1954 


Chairman of Section 


W. D. Garman, 
Bucknell University 
G. E. Ellithorn, 
University of Notre 
Dame 
G. W. Bradshaw, 
University of Kansas 
C. C. Sigerfoos, 
Michigan State 
College 
H. N. Jenkins, 
Swarthmore College 
M. M. Jones, 
University of 
Missouri 
J. C. Michalowiez, 
Catholic University 
E. R. McKee, 
University of 
Vermont 
C. J. Pratt, 
Michigan College of 
M. and T. 
K. F. Sibila, 
University of Akron 


M. L. Jackson, 
University of Idaho 
B. M, Green, 
Stanford University 
D. F. Peterson, 
Colorado A. and M. 
College 
H. V. Flinsch, 
Mississippi State 
College 
V. L. Doughtie, 
University of Texas 
N. A. Christensen, 
Cornell University 


Members of the Society are welcome at all Section Meetings 


*No Date Set. 
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New Members 


ADAMS, RICHARD CALVIN, Instructor in Me- 
chanical Engineering, Pennsylvania State . 
College, State College, Pa. H. L. Dillen- 
beck, M. 8. Gjesdahl. 

ALEXANDER, CLAUDE H., Coordinator of 
Technical Service, B. F. Goodrich Chem- 
ical Co., 324 Rose Building, Cleveland 15, 
Ohio. L. M. Freeman, A. Syverson. 

ANDERSON, QUENTIN L., Training Coordi- 
nator, Fisher Body Cent. Eng. Activities, 
Detroit, Michigan. E. C. Flarity, 8S. J. 
Hirschfield. 

ANTHONY, RicHarD LEWIS, Chief Mechan- 
ical Engineer, Westcott & Mapes, Inc., 
New Haven, Conn. W. J. Wohlenberg, 
G. Robley. 

Batreau, Dwight WAYNE, Assistant Pro- 
fessor of Engineering, Harvard Univer- 
sity, Cambridge, Mass. C. H. Berry, C. 
L. Daives. 

BAUGHMAN, GEORGE H., Jr., Instructor of 
Engineering, Drexel Institute of Technol- 
ogy, Phoenixville, Pa. C. A. Kapp, S. B. 
Collins. 

BEERS, YARDLEY, Associate Professor of 
Physics, New York University, New York, 
New York. H. Torgerson, D. B. Porter. 

Berry, DoNALD S., Professor of Engineer- 
ing, University of California, Berkeley, 
California. H. E. Davis, R. A. Moyer. 

Better, BERNARD RAYMOND, Director of Re- 
search, Scully-Jones and Co., Chicago, Ill. 
L. E. Doyle, K. J. Trigger. 

BLACK, HAROLD LISLE, Professor of Engi- 
neering Research, Pennsylvania State Uni- 
versity, State College, Pa. C. H. Tindal, 
Arthur T. Thompson. 

BLACKBURN, JACK BAILEY, Research Engi- 
neer, Purdue University, Lafayette, In- 
diana. C, Lovell, Jr., M. B. Scott. 

Bonp, THoMAS Hosart, Assistant Professor 
of Engineering, State University Mari- 
time College, Glen Cove, New York. J. J. 
Foody, A. O. Porter. 

BoopLEy, NaNcy Kester, Instructor of En- 
gineering Drawing, Pennsylvania State 
University, State College, Pa. H. L. Dil- 
lenbeck, M. S. Gjesdahl. 
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BOUDREAUX, FELIX JOSEPH, Associate Pr. 
fessor of Electrical Engineering, Souti. 
western Louisiana Institute, Lafayett, 
Louisiana. H. R. Mason, R. E. Jenkin, 

BrAsuNnAs, ANTON DESALES, Assistant Pn. 
fessor of Chemical Engineering, Univer. 
sity of Tennessee, Knoxville, Tennesse 
H. J. Garber, N. W. Dougherty. 

BURNETT, JAMES RoBERT, Associate Profs. 
sor of Electrical Engineering, Purdy 
University, W. Lafayette, Indiana. R,?, 
Siskurd, W. M. Hesselberth. 

BURRILL, CLAUDE W., Assistant Professor 
of Mathematics, New York University, 
New York, N. Y. H. A. Giddings, G. 4 
Yanosik. 

CasE, W., Associate Professor 
Manufacturing Processes, Purdue Uni: 
versity, Lafayette, Ind. H. A. Bolz,B 
W. Lindley. 

CHAVE, CHARLES T., Asst. Chief Engines, 
Stone & Webster Engineering Corp., Bos 
ton, Mass. W. F. Ryan, D. H. Feener. 

CHRISTENSEN, Harvey D., Assistant Profe: 
sor of Mechanical Engineering, Oregm 
State College, Corvallis, Ore. J. L. Gray, 
E. C. Willey. 

CIPRIANO, WILLIAM, Instructor in Engineer: 
ing, East Los Angeles Junior College, Lo 
Angeles, Calif. L. W. Holman, ©. 2 
Guse. 

CuaRK, JOHN R., Associate Profesor of Ele 
trical Engineering, Purdue University, 
Lafayette, Ind. L. E. Beck, L. 4 
Kramer. 

CuypE, ArtHuR W., Professor of Agrictl: 
tural Engineering, Pennsylvania State 
University, State College, Pa. E, 4 
Myers, J. H. Moore. 

Cotpy, Matcotm Y., Professor and Chair 
man, Department of Physics, University 
of Texas, Austin, Tex. W. R. Woolrich, 
B. E. Short. 

CoviNeTon, BEVERLY J., Instructor in (irl 


Engineering, Northwestern University, 
Evanston, Ill. M. B. Gamet, C. ¥ 
Muhlenbruch. 


Craig, Epwarp J., Assistant Professor 
Electrical Engineering, Northeastern Us: 
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versity, Boston, Mass. M. W. Essigmann, 
L. F. Cleveland. 

(umMING, JOHN T., Instructor in Chemistry 
and Chemical Engineering, Case Institute 
of Technology, Cleveland, Ohio. T. J. 
Walsh, W. Van Voorhis. 

(URRERI, JOHN R., Associate Professor of 
Mechanical Engineering, Polytechnic In- 
stitute of Brooklyn, Brooklyn, N. Y. J. 
Modrovsky, J. Bartels. 

Davis, NorMAN, Professor of Engineering 
Mechanics, Pennsylvania State University, 
State College, Pa. J. W. Breneman, G. 
J. Hasslacher. 

Davis, JEFFERSON D., JR., Associate Pro- 
fessor of Civil Engineering, Tuskegee In- 
stitute, Tuskegee Institute, Ala. W. Al- 
lan, W. L. Willig. 

DETWILER, VINTON V., Associate Professor 
of Research, Pennsylvania State Univer- 
sity, State College, Pa. A. Addison, C. 
H. Tindal. 

Dexter, GREGORY M., Consulting Ind. Engi- 
neer, Scarsdale, New York. L. E. Grinter, 
A. B. Bronwell. 

DoLANSKy, LapisuAv O., Assistant Profes- 
sor of Research in Communications, North- 
eastern University, Boston, Mass. W. C. 
White, F. R. Henderson. 

JoHN R., Jr., Assistant Professor of 
English, The Citadel, Charleston, S. C. 
J. Anderson, J. C. Key. 

Dunk, ALLAN C., Instructor in Mechanical 
Engineering, Purdue University, Lafa- 
yette, Ind. A. S. Hall, Jr., J. B. Lusk. 

EAstMAN, R. MERRIAM, Associate Professor 
of Industrial Engineering, Georgia In- 
stitute of Technology, Atlanta, Ga. F. F. 
Groseclose, W. W. Cox, Jr. 

EtessEeR, THADDEUS M., 214 Talbot Lab., 
University of Illinois, Urbana, Ill. W. J. 
Worley, H. T. Corten. 

EstRIN, JOSEPH, Assistant, Chemical Engi- 
neering, Columbia University, New York, 
N.Y. C. F. Bonilla, T. B. Drew. 

Fenske, MERRELL R., Director, Petroleum 
Refining Laboratory, Pennsylvania State 
University, State College, Pa. D. Stery- 
der, G. L. Haller. 

Fortz, E., Assistant Vice Presi- 
dent, New York Telephone Co., New York, 
New York. C. T. Shrage, D. S. Bridg- 
man. 

Fox, RayMoND RIcHARD, Instructor of Civil 
Engineering, Northwestern Technological 
Institute, Evanston, Ill. H. P. Hall, C. 
W. Muhlenbruch. 


FREDERICK, MELVIN EpwarbD, Patent Law- 
yer, Pennsylvania State University, State 
College, Pa. C. H. Tindal, R. A. Hussey. 

GALBRAITH, EDWARD DALE, Instructor in En- 
gineering Drawing, University of Toledo, 
Toledo, Ohio. G. E. Parkratz, J. T. 
Davey. 

GILES, EDWARD STARKEY, Assistant Profes- 
sor of Electrical Engineering, Clemson, 
College, Clemson, South Carolina. S. R. 
Rhodes, M. W. Jones. 

Gray, PauL Gorpon, Assistant Professor 
of Electrical Engineering, Michigan State 
College, East Lansing, Mich. R. L. 
Sweet, C. M. Cooper. 

GUTZWILLER, MARTIN JOSEPH, Assistant 
Professor of Structural Engineering, Pur- 
due University, West Lafayette, Ind. 
R. B. Wiley, M. B. Scott. 

HANSEN, PETER GARDNER, Instructor of 
Mechanics, Missouri School of Mines, 
Rolla, Mo. R. A. Schaefer, R. A. David- 
son. 

HARRINGTON, HAROLD E., Head of Physics, 
Oklahoma Agricultural and Mechanical 
College, Stillwater, Okla. A. L. Betts, A. 
Naeter. 

HAUGHTON, KENNETH ELwoop, Instructor 
of Engineering Drawing, Iowa State Col- 
lege, Ames, Iowa. J. S. Kising, M. W. 
Alenfeldt. 

HAWTHORNE, Epwarp I., Assistant Profes- 
sor of Electrical Engineering, Moore 
School of Electrical Engineering, Univer- 
sity of Pennsylvania, Philadelphia, Pa. 
H. Sohon, J. S. Brainerd. 

M. Professor of Electrical 
Engineering, University of Illinois, Ur- 
bana, Illinois. L. A. Rose, R. J. Martin. 

HERMAN, GEORGE J., Assistant Professor of 
Civil Engineering, Montana State College, 
Bozeman, Mont. E. W. Shilling, E. R. 
Dodge. 

HEWwIrt, WILLIAM LEONARD, Assistant Pro- 
fessor of Civil Engineering, Cornell Uni- 
versity, Ithaca, N. Y. A. J. MeNair, 
Fred J. Spry. 

Hitz, Howarp Burton, Instructor in Me- 
chanical Engineering, Bucknell Univer- 

sity, Lewisburg, Pa. G. A. Irland, W. D. 
Garman. 

HorrMan, CLYDE Harris, Assistant Profes- 
sor of Electrical Engineering, University 
of Notre Dame, South Bend, Ind. H. E. 
Ellethorn, H. A. Foecke. 

Hotmes, BENSON, Manager of Tech- 
nical Recruiting for Western Region, Gen- 
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eral Electric Co., Schenectady, N. Y. W. 
S. Hill, M. M. Boring. 

Hooven, Morris DANIEL, Electrical Engi- 
neer, Public Service Electric & Gas Co., 
Newark, N. J. M. M. Boring, D.., S. 
Bridgman. 

Huser, MArrHew JOSEPH, Assistant Pro- 
fessor of Civil Engineering, Michigan 
State College, East Lansing, Mich. R. 
L. Sweet, C. Cooper. 

Hype, THOMAS BASKERVILLE, Instructor of 
Civil Engineering, South Dakota School 
of Mines and Technology, Rapid City, 
Ss. D. D. A. Thorson, A. C. Scheer. 

JAHN, WALTER H., Senior Personnel Engi- 
neer—College Relations, Boeing Airplane 
Company, Seattle, Wash. V. M. Ganzer, 
A. A. Soderquist. 

JAMES, HENRY A., Instructor of Engineer- 
ing, San Bernardino Valley College, San 
Bernardino, Calif. C. M. Duke, E. B. 


Heath. 
JENKS, Barton L., Assistant Professor of 
Mechanical Engineering, Pennsylvania 


State University, State College, Pa. H. 
L. Dillenbeck, M. 8S. Gjesdahl. 

JENSEN, EruLINnG N., Associate Professor of 
Physics, Iowa State College, Ames, Iowa. 
W. C. Alsmeyer, L. O. Stewart. 

Jones, E. Rocer, Jr., Instructor in Mechan- 
ical Engineering, Louisiana State Uni- 
versity, Baton Rouge, La. F. T. Carroll, 
Jr., John G. Blanche, Jr. 

Kuopp, Mark EpwIn, Assistant, Engineer- 
ing Drawing, The Pennsylvania State 
University, State College, Pa. H. L. Dil- 
lenbeck, M. S. Gjesdahl. 

LAWRENCE, ALBERT ARNOLD, Professor of 
General Statics, U. S. Coast Guard 
Academy, New London, Conn. E, P. 
Rivard, J. B. Hoag. 

Lew, Henry G., Associate Professor of 
Aeronautical Engineering, Pennsylvania 
State University, State College, Pa. D. 
J. Peery, J. H. Moore. 

Li, SHvu-T’IEN, Visiting Professor of Civil 
Engineering, Rutgers University, Syra- 
cuse, N. Y. P. P. Rice, W. B. Snow. 

Lirtte, ALTon Scort, Assistant Professor 
of Engineering Drawing and Design, Ala- 
bama Polytechnic Institute, Auburn, Ala. 
J. E. Hannum, L. M. Sahga. 

Locrart, THoMAS HALL, Head, Depart- 
ment of Architecture, Catholic University 
of America, Washington, D. C. M. 8. 
Ojalvo, J. C. Michalowicz. 


NEW MEMBERS 
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MaNuica, HERBERT L., Graduate Engine. 
ing Student, George Washington Unie. 
sity, Washington, D. C. H. Mannnegiy 
J. C. Michalowicz. 

MARSDEN, SULLIVAN SAMUEL, JR., Associa! 
Professor of Petroleum and Natural G, 
Engineering, Pennsylvania State Unive. 
sity, State College, Pa. J. C. Calhow 
R. E. Armington. 

MARTIN, GORDON ELBERT, Instructor in Ge. 
eral Engineering, University of Illinois 
Urbana, Illinois. J. E. Pearson, R, ? 
Hoelscher. 

MARTIN, KENNETH WESLEY, Teaching 4: 
sistant in Engineering Mechanics, Unive. 
sity of Florida, Gainesville, Florida. J. 
L. Sawyer, T. O. Neff. 

MatTTHEws, J. H., Associate Profesor 
Civil Engineering, Purdue University 
West Lafayette, Ind. R. B. Wiley, 8.1 
B. Woods. 

Matz, Cuirron HARLAND, Instructor i 
Drawing Production Engineering, Ga 
eral Motors Institute, Flint, Mich. H.W 
Dent, E. D. Black. 

McCammon, LEwis Brown, JR., Associate 
Professor of Civil Engineering, Nort 
western Technological Institute, Evan 
ton, Illinois. H. P. Hall, J. O. Osterber, 

MICHAEL, F. RosBert, Department of 
cation and Training, Bell Telephone Lab 
oratories, Inc., New York, New York. 2 
A. Deller, S. B. Ingram. 

MICHAEL, HARoLp Louis, Assistant Dire 
tor, Joint Highway Research Project, Pu 
due University, West Lafayette, Ind. 1 
S. Curtis, N. E. Camp. 

MICHELSEN, FINN CHRISTIAN, Instructor i 
Engineering Drawing, University of Mit 
igan, Ann Arbor, Mich. F. H. Smith 
K. A. Dodge. 


neer and Assistant Professor of Civil Bh 
gineering, Purdue University, West Lafi 
yette, Ind. K. S. Curtis, C. A. Egner. 

MiuuER, Roy R., Associate Professor of 
gineering, Gannon College, Erie, Pa. 3 
T. Weil, Jr., Brother Amandus Leo. 

MILLS, CHARLES GrorGE, Instructor, Centtl 
Extension, Pennsylvania State Universit, 
McKeesport, Pa. V. E. Neilly, T. 2 
Wright. 

MITCHELL, WILLIAM GEDDES, Chief Draft 
man, The Canadian Bridge Co., Lit. 
Walkerville, Ontario, Canada. 
Loane, E. O. Turner. 
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GEORGE Ep@ar, JR., Manager of 
Technical Recruiting, Southeast Region, 
General Electric Co., Schenectady, N. Y. 
W. S. Hill, M. M. Boring. 

'MurpHy, Francis Hayes, Associate Pro- 
fessor of Electrical Engineering, Univer- 
sity of Portland, Portland, Oregon. J. C. 
Othus, G. H. Bliesner. 

NicHoLAS, JOHN Epwarp, Professor of 
Agricultural Engineering, The Pennsyl- 
vania State University, State College, Pa. 
E. A. Myers, J. H. Moore. 

FRANCIS R., JR., Associate Pro- 
fessor of Engineering Research, Pennsyl- 
vania State University, State College, Pa. 
C. H. Tindal, A. T. Thompson. 

OusEN, LEONARD O., Professor of Physics, 
Case Institute of Technology, Cleveland, 
Ohio. E. Hutchisson, W. E. Nudd. 

OxDoN, CHESTER JOHN, Associate Professor 
of Civil Engineering, Wayne University, 
Detroit, Mich. D. Newton, D. S. Ling. 

OxpuNG, Puiuip F., Associate Professor of 
Electrical Engineering, Yale University, 
New Haven, Conn. F. Zweig, J. G. 
Clarke. 

Osner, Henry JosEPH, Instructor in Mathe- 
matics and Engineering, Modesto Junior 
College, Modesto, Calif. B. M. Green, 
H. H. Wheaton. 

PAINTER, WILLIAM DONALD, Assistant Pro- 
fessor of Civil Engineering, University 
of Tennessee, Knoxville, Tenn. E. J. 
Daily, G. B. Mullens. 

Park, WiLLIAM H., Instructor in Mechan- 
ical Engineering, The Pennsylvania State 
University, State College, Pa. H. L. Dil- 
lenbeck, M. S. Gjesdahl. 

PATTERSON, RALPH EARNEST, Associate Pro- 
fessor of Agricultural Engineering, Penn- 
sylvania State University, State College, 
Pa, E. A. Myers, J. H. Moore. 

Pearce, CULLEN T., Manager, Atlantic Re- 
gion Engineering and Service, Westing- 
house Electrie Corp., Philadelphia, Pa. 
G. Kleis, H. N. Muller. 

Powers, ALFRED XAVIER, Instructor in 
Agricultural Engineering, University of 
Massachusetts, Amherst, Mass. N. H. 
Stapleton, I. S. Pflug. 

PrEsToN, FLoyp W., Research Associate in 
Petroleum Engineering, Pennsylvania 
State University, State College, Pa. J. 
C. Calhoun, R. E. Armington. 

Prick, HaroLp A., Assistant Research Pro- 
fessor of Chemical Engineering, Michigan 
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State College, East Lansing, Mich. R. L. 
Sweet, R. W. Ludt. 

QUARLES, GILFORD G., Director, Ordnance 
Research Laboratory, Pennsylvania State 
University, State College, Pa. C. H. 
Tindal, A. T. Thompson. 

QUEREAU, JOHN Forp, Chief Engineer, En- 
gineering Department, Leeds and North- 
rup Company, Philadelphia, Pa. I. M. 
Stein, F. A. Gaty. 

QuIGGLE, DorotHy, Research Professor of 
Chemistry and Chemical Engineering, 
Pennsylvania State University, State Col- 
lege, Pa. G. L. Haller, D. S. Cryden. 

REYNOLDS, KENNETH J., Wage and Salary 
Manager, Federal Telecommunication Lab- 
oratories, Nutley, New Jersey. J. H. 
Bryant, A. Wing, Jr. 

Rosert B., Assistant Professor of 
Agricultural Engineering, University of 
Maine, Orono, Maine. F. W. Peikert, R. 
C. Hill. 

Riaes, BERNARD MorReEL, Instructor in 
Mathematics, Missouri School of Mines, 
Rolla, Mo. C. A. Johnson, R. H. Kerr. 

RIvERS, GorpoN E., Professor and Head, 
Engineering Shop Department, Wayne 
University, Detroit, Mich. Donald L. 
Perkins, H. M. Hess. 

SANDERS, JoHN C., Staff Engineer—Per- 
sonnel, Boeing Airplane Company, Seat- 
tle, Wash. V. M. Ganzer, A. A. Soder- 
quist. 

SCHLUETER, JOHN F., Supervisor, Salary Re- 
eruiting Section, Lincoln-Mercury Divi- 
sion, Ford Motor Company, Dearborn, 
Mich. D. Jaeger, D. C. Hunt. 

SCHNEIDER, WILLIAM Cart, Instructor in 
Product Engineering, General Motors In- 
stitute, Flint, Mich. H. M. Dent, E. D. 
Black. 

SELL, RoBert FREDERICK, Instructor in Civil 


Engineering, University of Wisconsin, 
Madison, Wis. W. S. Cottingham, H. A. 
Karlsen. 


SHACKLETON, S. PauL, Member, Laboratory 
Staff, Personnel, Bell Telephone Labora- 
tories, Inc., New York, N. Y. S. B. 
Ingram, A. R. Hellwarth. 

SHEN, Cui-NENG, Instructor in Mechanical 
Engineering, University of Minnesota, 

L. G. Palmer, E. N. 


Minneapolis, Minn. 
Kemler. 

SHERMAN, JESSE BERNARD, Professor of 
Electrical Engineering, The Cooper Union, 
New York, N. Y. E. W. Starr, P. Nudd. 
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08 NEW MEMBERS 


SmiTH, Oscar MArvIN, Instructor in Engi- 
neering Drawing, University of Tennessee, 
Knoxville, Tenn. A.B. Wood, C. A. New- 
ton. 

STOTTLEMYER, PAvuL CuinToN, Instructor in 
Civil Engineering, Duke University, Dur- 
ham, North Carolina. A. E. Palmer, J. 
W. Williams. 

TAGUE, JAMES R., Instructor in General En- 
gineering, University of Illinois, Urbana, 
Ill. R. P. Hoelscher, J. E. Pearson. 

THOMSON, ROBERT ALEXANDER, Instructor in 
Civil Engineering, University of Dayton, 
Dayton, Ohio. B. M. Schmidt, A. J. 
Morgan. 

Topp, Atva C., Director of Engineering, 
Fournier Institute of Technology, Le- 
mont, Ill. W. M. Hesselberth, D. T. Can- 
field. 

TRABANT, E. ArTHUR, Associate Professor 
of Engineering Sciences and Mathematics, 
Purdue University, West Lafayette, Ind. 
J. L. Waling, P. F. Cherrea. 

TrACEY, EpwarpD J. J., JR., Assistant Pro- 
fessor of Engineering Research, The 
Pennsylvania State University, State Col- 
lege, Pa. C. H. Tindal, R. A. Hussey. 

VAN FLEET, RICHARD, Personnel Manager, 
Central Laboratories, Generl Foods Corp., 
Hoboken, N. J. UL. E. Grinter, A. B. 
Bronwell. 

VAUGHAN, JOHN A., Vice President, Re- 
search and Development Division, The W. 
L. Maxson Corporation, New York, N. Y. 
A. B. Bronwell, L. E. Grinter. 


VeELTROP, JAN A., Assistant Professor 
Engineering Mechanics, Louisiana St 
University, Baton Rouge, La. L. J. 
salle, F. J. Germano. 

WASHINGTON, WILLIAM HAROLD, Jr., 4 
ciate Professor of Engineering Reseaml 
Pennsylvania State University, State 
lege, Pa. C. H. Tindal, A. Addison, ue r 

WESTBERG, JoHN, Instructor in Qh 
ical Engineering, Engineering Collegy 
Syracuse University, Syracuse, N. Y, 
H. Borem, R. O. Swaln. 

WILDER, JESSE HOLLAND, Instructor in 
chanical Engineering, University of Dam 
ton, Dayton, Ohio. A. J. Westrock, A 
Weber. 

WILLIAMS, WILBER STEWART, Dean, § 
of Engineering, Portland Univerg 
Portland, Oregon. W. H. Martin, J 
Othus. 

Wo tr, LEONARD, Professor and Head, 
tecture and Architectural Engineer 
Iowa State College, Ames, Iowa. Ik 
Stewart, F. Kerekes. 

Youne, JoHN GRAHAM, Assistant Profe 
College of Engineering, University 
Michigan, Ann Arbor, Mich. ©. P 
ter, E. H. Young. q 

ZoBEL, EDWARD CHARLES, Field Engineg 
Division of Industrial Services, State Gl 
lege of Washington, Pullman, Washing An 


ton. L. S. Francis, J. A. Bailey. 
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year 


SOLVES COMPLEX FIELD PROBLEMS FASTER 


FACILITATES THESE STUDIES: 


eneral Electric’s new Analog Field Plotter 
helps solve a variety of field problems and 
aids in the study of electrical field theory. 

is versatile tool simplifies over-all oper- 
ation of field plotting in two-dimensional 
and some three-dimensional fields. A com- 
ehensive instruction manual shows the 
basic approach to a variety of technical 
problems. 

Investigate the advantages of this plot- 
¢ for your field studies. Write for 
bulletin GEC-851 to: General Electric Co., 
sect. 688-5, Schenectady 5, N. Y.. 


Classical electrostatic field theory 
Magnetic flux distribution and inten- 
sity 

Air-flow patterns around foil shapes 
Fluid-flow patterns and velocity 
gradients 

Current flow, thermal flow 

Electrode shapes in electronic tube 
design 

Field patterns in wave guides and 
electron lenses 
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PACKAGED PRECISION 
MEASUREMENT 


LOCKHEED AIRCRAFT REPORTS: 


“Our BALDWIN FGT SR-4° 
testing machine is invaluable!” 


“We don’t have ‘routine’ production line tests . . . each test we get is likely 
to be entirely different from any we’ve run before,” explains the Engineer- 
ing Test Group of Lockheed Aircraft’s Engineering Test Laboratory, 
Marietta, Ga. ‘“‘That’s why the new Baldwin-Emery FGT SR-4 Universal 
Testing Machine fits our needs so well. This single revolutionary machine is 
not only easy to operate and extremely accurate, but is flexible as well.” 
These photographs show just two of the diverse tests Lockheed is making 
on their 50,000 pound FGT machine: closeup shows round piece of alumi- 
num stock being tested with the Baldwin SR-4 Extensometer added for 
accurate control; inset picture shows how Lockheed gets the ultimate ad- 
hesion strength of metal-to-metal bond within very accurate tolerances. 
Your laboratory, too, will profit by using this unique, versatile testing 
machine . . . for any of these diverse tests: static tension, compression, 
flexure, torsion, creep, stress rupture, relaxation, or even shock tests on 
structures. For the full story on this example of Baldwin’s ‘Packaged 
Precision Measurement,” write us for our new Bulletin 4206. Address: 
Dept. 2418, Baldwin-Lima-Hamilton Corporation, Philadelphia 42, Pa. 


TESTING HEADQUARTERS 


BALDWIN-LIMA-HAMILTON 


General Offices: Philadelphia 42, Pa. « Offices in Principal Cities 
In Canada: Peacock Bros., Ltd., Montreal, Quebec 
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YOUR GRADUATES A 


LLIS-CHALMERS has been likened to a super- 
market for industry. This interesting 
description leaves out one important part of 
the picture, however. For Allis-Chalmers 
also makes what it sells. 

Here is a company that not only builds 
major equipment for electric power, mining, 
cement, agriculture, food and chemical proc- 
essing ... but offers a course designed to per- 
mit the student engineer to get experience in 
any field and any type of work he chooses 
and make a success of his chosen career. 

Imagine what it can mean to your engi- 
neering graduate to have this broad choice 
of experience. 

Make sure that your engineering students 
are informed about the unique opportunity 
available on Allis-Chalmers Graduate Train- 
ing Course. 


FACTS. ... About Allis-Chalmers Graduate Training Course 


1 It’s well established, having been work, such as: steam or hydraulic turbo- 
® started in 1904. A large percentage generators, circuit breakers, unit substa- 
of the management group are graduates 
of the course. 


tions, transformers, motors, control, pumps, 
kiins, coolers, rod and ball mills, crushers, 
vibrating screens, rectifiers, induction and 
The course offers a maximum of 24 dielectric heaters, grain mills, sifters, etc. 

® months’ training. Length and type 
of training is individually planned. 
* and guidance in working out his 


The graduate engineer may choose’ - training program. 


® the kind of work he wants to do: 
design, engineering, research, produc- 


tion, sales, erection, service, etc. The program has as its objective 

® the right job for the right man. As 

He may choose the kind of power, he gets experience in different training 

© pr tor locations, he can alter his course of train- 
industrial apparatus with which he will ing to match changing interests. 

For information watch for the Allis-Chalmers representa- A-4332 


tive visiting your campus, or call an Allis-Chalmers 
district office, or write Graduate Training Section, Allis- 
Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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e opportunity 
e Satisfaction 
e security 


A keen interest in science and technology has led 
to your choice of engineering as a profession. It 
is a profession that not only offers the satisfac- 
tion of personal creative accomplishment but one 
that underwrites and supports industrial leader- 
ship. 

Research and engineering development receive 
tremendous support from the farm equipment 


. industry, and International Harvester maintains 


leadership in this field through maintenance of 
top engineering and product facilities. We also 
maintain comparable facilities in all our divi- 
sions. To keep those facilities progressive and 
competitive we need engineers for training pro-, 


grams, product design, testing programs, for re 


search and experimentation in nearly all 1H 
divisions. 


The young engineer who joins Harvester be- — 
comes part of a sound, well-managed, progres- | 


sive, growing company...and a key figure in 
helping supply production facilities essential to 
the nation’s most vital industries. 


If you are interested in an engineering career — 


with International Harvester we ‘suggest you 


write to F. D. MacDonald, Education and Per- ; 


sonnel Department, International Ha 
Company, 180 N. Michigan Ave., Chicago } 


INTERNATIONAL 
HARVESTER 


Builders of farm equipment for easier; more profit- 
able farming ... trucks for better transport, . . in- 


dustrial power for road-building and earth:moving 
. refrigeration for better preservation of food 


e e 
a 
ba 
| 
hg : 
: 
at 
4 
3 
2 
“age 
| 
| ster 
Til 
be 
= 


16 


JOUR. ENG. ED.—September 1954 


You've Been Waiting for this! 


HIGH-FREQUENCY DETECTOR 
for Use from 25 to 5,000 Mc 


This new, accurate and easily portable G-R Detector 


is specifically designed for general-purpose laboratory, 
production and field measuring applications. 

Its high degree of sensitivity, linearity, selectivity, 
broad bandwidth and excellent shielding ideally adapt it 
for work at the Very-High and Ultra-High Frequencies. 


The Type ONT Detector 
Assembly consists of a Type 
874-MR Mixer Rectifier, a 
Type 1216-A Unit I-F Amplifier, 
the appropriate Unit Oscilla- 
tor and the necessary coaxial 
lines for interconnecting 
these units; a Low-Pass Filter, 
10-db Pad, and 90° Ell are 
provided as auxiliary aids in 
measurements. 


In operation, the signal to 
be detected and the local 
oscillator signal are mixed in 
the Mixer Rectifier to produce 
a 30-Mc difference frequency 
which is detected by the 30- 
Mc Amplifier. With this 
pparatus, any frequency 
from 25 to 5,000 Mc can be 
reliably and conveniently 
detected. 


Wide Frequency Range: Complete detector assem- 
blies are available for operation from 25 to 
950 Mc on fundamental frequencies. Higher 
frequency operation is obtainable by using 
oscillator harmonics. 


Detector Fundamental Range Price 
Type DNT-1 35 to 530 Mc $628.00 
Type DNT-2 220 to 950 Mc $628.00 

25 to 280 Mc 
Type DNT-3 (up to 5,000 Mc $667.00 


using harmonics) 
Anyone of these Assemblies may be converted 
into either of the other two by merely adding 
an appropriate local oscillator for that range. 
Additional local oscillators, from $195 to $220. 


High Sensitivity: 4-stage amplifier provides 100-db 
gain — less than 5 xv from 50 & source at fre- 
quencies between 50 and 950 Mc gives 1% 
meter deflection over residual noise; sensitiv- 
ity is slightly lower on harmonic operation at 
higher frequencies — less than 80 uv produces 
full scale deflection, 


Broad Bandwidth with good Selectivity: Bana- 
width between half-power points (3-db down) 
is 0.7 Mc—2 Mc either side of center fre- 
quency, response is down more than 20 db — 
60-db down 5 Mc from center frequency. 


Built-in Precision Attenuator: Mixer is accurately 
linear over more than 80-db range, permitting 
extremely reliable and rapid voltage-level 
measurements with precision attenuator — at- 


tenuator has 0, 3, 10, 20, 30, 40, 50, 60, and 
70-db steps — accuracy is +(0.3 db + 1% of 
indicated attenuation). 


Output Meter: Indicates relative r-f signal level 
—- linear relative voltage scale as well as db 
scale permits convenient interpolation be- 
tween steps. 


Excellent Shielding: High-frequency signal is con- 
fined to well-shielded mixer unit — internal 
amplifier parts are individually shielded and 
thoroughly isolated from each other by nu- 
merous filters to obtain negligible leakage 
and regeneration. 


Modulation Envelope brought out to binding 


posts: Cathode follower amplifies demodulated 
signal — bandwidth of output circuits is 0.4 
Mc — 600 ohms output impedance — 2 volts, 
maximum open-circuit output. 


“Automatic Volume Control: Separate diode sup- 
lies a-v-c voltage to second amplifier stage 
or use in null detection. 


Two Separate Internal Power Supplies: One for 
operating the I-F Amplifier — another for 
driving the local oscillator minimizing num- 
ber of units necessary — regulation provided 
for all screen voltages. 


Compact and Light-weight: Overall Detector 
weight including all interconnecting cables 
and accessories, as pictured above, is_less 
than 17 lbs. —the largest unit, the Type 
1216-A Unit I-F Amplifier is 5% x 10 x 6% 
inches. Weight 8% pounds. 


GENERAL RADIO Company 275 mossochusers avenue, Combridge 39, Mo 


90 West Street NEW YORK 6 


® 8055 13th St., Silver Spring, Md. WASHINGTON, D.C 
920 S. Michigan Avenue CHICAGO $ 
1000 N. Seward Street LOS ANGELES 38 
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Since telephony began, there has been just one way to 
install telephone wires on poles: have a trained man 
climb up and fasten them there. Now Bell Telephone 
Laboratories engineers have developed a special pole 
line for rural areas. The entire line can be erected with- 
out climbing a pole. 

The whole job is done from the ground. Light-weight 
poles are quickly and easily erected. Newly created tools 
enable men to fasten wires to crossarms 10 to 25 feet 
over their heads. 

This inexpensive line promises more service in sparsely 
populated places. From original design to testing, it 
exemplifies a Bell Telephone Laboratories team opera- 
tion in widening telephone service and keeping the 
cost down. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America provides careers 
for creative men in scientific and technical fields 


Fastening wires with new tool. 


Key to the new “climbless” 
pole is this insulator. 
Ground crews use long- 
handled tools to place the 
wire in position and then 
lock it fast. 
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NOW 


...teach DC-AC motor 
construction and operation 
by Visual Experiment 


Model 700 set up 
as magneto 
electric machine 


ROTATING ELECTRIC MACHINE 


For the first time—a kit so simple, 

so practical that high school stu- 
pi can grasp the principles of 
electric motors, generators and 
alternators readily. Assemblies 
built from Model 700 components 
perform exactly like commercial 
machines, yet the kit’s ingenious 
design makes it amazingly easy 
to assemble and operate. 


@ Same basic parts—baseboard, frame ring, 
axle and bearings—are used in every 
experiment. 

@ Kit can be used anywhere . . . no special 
wiring, floor space or floor load problems. 

@ Safe—cannot shock. Operates on six to 
110 V. DC or 110 V. 60-cycle AC. 

@ Motors can be assembled and disassem- 
bled with only a screwdriver. 

@ Students see all parts and coils in opera- 
tion at all times. 


NEW, COORDINATED TEXT-MANUAL MAKES COURSE EASY 


T0 EASY 0 LEARN! 


On a cost per experiment basis, the Crow 
Rotating Electric Machine is by far 
the most economical equipment you can buy. 


CROW ELECTBI-CBAFT CORPORATION 


DIV. OF UNIVERSAL SCIENTIFIC CO., INC. + 


@ Completely new. 270 pages, 65% pictures. 


@ Reduces theory, assembly 
of rotating electric 
sible terms. Course can be cman easil 
os instructors with very limited electri 
. training. 


@ Divides each experiment into four sections: 
1—Discussion of theory involved. 
2—Demonstration by instructor. 
3—Step-by-step instructions for assembly 

of machine. | 
4—Compreh pictorial review. 


@ Assemblies cover 25 machines including .. 
Permanent magnet generators and motors 
DC series shunt and compound generators 
Co and motors 

and int 
One, two and three phase AC motors and 
alternators 
M and trouble shooting 


Write for complete details and prices 


BOX 336H, VINCENNES, INDIANA 
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Boeing offers graduates 


ENGINEERING 
CAREERS with a future 


When you counsel students, you want 
to guide them toward careers that 
offer opportunities for advancement, 
for varied experience and stability. 
Boeing fulfills all these requirements. 
For no industry approaches this one 
in offering young engineers such a 
wide range of experience, or such 
breadth of application—from pure re- 
search to production design, all going 
on simultaneously. 


STABILITY 

Boeing is in its 36th year. Its Engi- 
neering Division, which has grown 
practically continuously, now numbers 
over 6000, in contrast to a peak of 
3500 at the height of World War II. 
Aircraft development is such an in- 
tegral part of our national life that 
young engineers can enter it with full 
expectation of a rewarding, long-term 
career. While the Boeing Engineering 
Division is large, it is so organized 
that each engineer is an individual 
who stands out in proportion to his 
ability. 


BREADTH OF EXPERIENCE 

Boeing is constantly alert to new tech- 
niques and materials—and approaches 
them without limitations. Extensive 
sub-contracting and major procure- 
ment programs — directed and con- 
trolled by engineers — afford varied 
experience and broad contacts and 
relationships. 


PRODUCTS 

Boeing produces C-97 military trans- 
ports, B-47 six-jet and B-52 eight-jet 
bombers. Through these fighter-fast 
jet bombers, Boeing has acquired an 
unmatched background in designing, 
building and flying multi-jet aircraft. 
It is the first American company to 
announce entry into the jet transport 


field. In addition, Boeing conducts a 
comprehensive guided missile pro- 
gram, research on nuclear-powered 
aircraft, and produces a revolutionary 
gas turbine. 


RESEARCH 

Boeing’s research facilities are unsur- 
passed in the industry. They include 
America’s only privately designed and 
owned trans-sonic wind tunnel, and 
acoustical, hydraulic, pneumatic, 
mechanical, electronics, vibration and 
physical research laboratories. 


OPENINGS 

Openings for graduates at Boeing lie 
in all branches of engineering, for work 
in aircraft designing, development, 
production, research and tooling. 

for servo-mechanism and electronics 
designers and analysts, and physicists 
and mathematicians. Boeing engi- 
neers work at engineering. The divi- 
sion is so organized that most draw- 
ings are made by draftsmen. 


LOCATION 

Boeing engineering activity is concen- 
trated at Seattle in the Pacific North- 
west and Wichita in the Midwest. In 
addition to skiing and mountain sports 
near Seattle, both communities offer 
fine fishing, hunting, golf, boating and 
other recreational opportunities. Both 
are fresh, modern cities with fine resi- 
dential and shopping districts, and 
schools of higher learning where en- 
gineers can study for advanced 
degrees. 


INFORMATION 

If you or any of your students would 
like additional information about en- 
gineering careers at Boeing, write to 
John C. Sanders, Staff Engineer- 
Personnel, Boeing Airplane Company, 
Seattle 14, Washington. 
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430 Park Avenue 


The OFFICIAL 


PLASTICS 
ENGINEERING 
HANDBOOK 


of the Society of the Plastics Industry, Inc. 


Solves Your Every Plastics Problem 
Instantly, Accurately, Easily! 


JOUR. ENG. ED.—September 1954 


Here, in one great reference volume, is the most 
complete, best-arranged compilation of accurate 
information yet published on the design, materials, 
processes, equipment, finishing, assembly, testing, and 
standards of plastics and plastics products. 
200 technicians and authorities in the field con- 
tribute practical answers to every problem. 


Over 


This entirely re-written edition is now almost twice 
You'll find: 


New methods for testing articles made from 
plastics and detailed standards for inserts 
and tolerances on molded articles. 


A complete set of accepted standards and 


A vast range of information on current proc- 
essing, finishing and assembling tech- 


Commercial standards for testing, rating, 
certification and labeling of plastics com- 


and many other features such as a chapter on Tool- 
ing with Plastics; a greatly expanded chapter on 
Standards for Tolerances on Molded Articles, with 
31 thermosetting and thermoplastic materials; a 
large chart which is the most complete tabulation 
available on the types and characteristics of adhesives used to join plastics 
to each other or to other materials. 


Only by actually seeing and using the book itself will you fully realize why 
it is considered the “Bible” of the plastics industry. 


PACKAGING ENGINEERING 


By LOUIS C. BARAIL 


Consulting Packaging Engineer 

This important new book is the first to describe all the packaging materials, 
their best uses, and the methods employed by packaging engineers to obtain 
the most efficient results at the lowest possible cost. 
hotographs, drawings and tables illustrate the vast range of 
working information on types of containers, machinery, package design, pro- 
tection against deterioration, labeling, testing, and all other design and 
engineering aspects. There’s a special chapter on packaging goods for the 
armed forces; another on packaging for export. 

416 pages 


Illustrated 


Send for copies on 10 Day Examination 


REINHOLD Publishing Corporation 


Dept. M-721 


The Society 
of the 
“Plastics 
Industry, 
: tne 


1954 852 pages 
6x9" Over 500 
illustrations $15.00 


about $9.50 


New York 22, N. Y. 
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Ready in October 


STRA | NEW—3RD EDITION 
VIBRATION PROBLEMS 


IN ENGINEERING 
X1S By STEPHEN TIMOSHENKO 


in collaboration with D. H. YOUNG 


This New Third Edition, now under the authorship of two educators, is 
an up-to-date revision of a widely used and widely adopted work, long 
a standard in its field. In this revision every effort was made to make the 
book more didactic. For that purpose a number of completely 
solved examples and a number of new problems were added. The 
use of Lagrangian equations was omitted and all questions are 
treated by applying the d’Alembert’s principle, known to the 
students from their elementary course of mechanics. The material 
on vibration of elastic bodies has been enlarged and made more 
complete. 


and 


NEW: MORE TEACHABLE—2ND EDITION 


ELECTRON AND 
NUCLEAR COUNTERS 


Coming in October 


By SERGE A. KORFF 


This New Edition, rewritten and expanded to include the latest develop- 
ments in the field, continues to give the most complete information on the 
design and use of counters. The author has also included typical problems 
and suggested experiments for students, which 

greatly enhance the usefulness of this book as a 

text. The bibliography has been considerably ex- 

tended because of the vast amount of work done 

by many persons on the field covered by this book 

since the first edition. References are made in the 

textual matter to those developments which the 

author found added significantly to our knowl- 
edge of the subject. An important new chapter ELE 
on Scintillation Counters, by Dr. H. Kallman, > ee ee ee 


h dded. 
Coming in October 


Send now for copies on approual 
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\ MCGRAW-HILL Zooks 


NATIONAL ELECTRICAL CODE HAND- 
BOOK. E’ighth Edition. 


By A. L. ABBOTT and revised by CHARLES L. SMITH, National Fire 
Protection Association, Chicago. In press 


Here is a thorough revision of a standard work based on the 1953 revision 
of the National Electrical Code and is the first edition prepared under the 
sponsorship of the National Fire Protection Association. The sequence of 
sections, format, and general numbering system of the book has been 
changed to bring it into conformity with the Code. The wording of the 
Code is in one style of type and the meaning, intent or interpretation of 
the Code is given in a contrasting type style adjacent to it. 


CHEMICAL ENGINEERING. Volume |—Fluid 
Flow, Heat Transfer and Mass Transfer. 


By J. M. CouLSsON and J. F. RICHARDSON, Imperial College of Science 
and Technology, University of London. 378 pages, $7.50 


This book, intended for advanced chemical engineering students, shows 
how the processes of momentum, heat and mass transfer are the under- 
lying mechanisms of many chemical engineering operations. Worked 
examples in each chapter show the application of theory to practical 
problems and serve to familiarize the student with the various techniques 
used to obtain the answers to chemical engineering problems. 


BASIC TELEVISION. New second edition 


By BERNARD GRoB, R. C. A. Institute, New York City. McGraw- 
Hill Television Series. In press 


This is a thorough revision of a successful book for the use of servicemen 
and technicians. The author gives a practical description of television 
circuits, techniques and basic theory, and includes frequency modulation. 
Using only simple arithmetic and algebra, the new edition includes more 
information on servicing than the first edition as well as a thorough chapter 
on color television. 


PRESTRESSED CONCRETE. New third edition 


By GUSTAVE MAGNEL, University of Ghent, Belgium. In press 


Places at the disposal of students and practicing engineers the theoretical 
principle of prestressed concrete together with practical design methods. 
The many numeral applications together with the very extensive chapter 
on applications are of considerable assistance to the designer. The author, 
a foremost world authority on the subject, has designed and built all types 
of prestressed structures, and his knowledge and experience is well pre- 
sented in this important volume. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street ° New York 36, N. Y. 
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